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OF PHYSICIANS AND SURGEONS AND THEIR 
MUTUAL RELATIONS* 

Urban Maes, m.d. 

NEW ORLEANS, LA. 


I AST winter, within ten days, I oper- 
. ated on 3 desperately ill patients. 
The first was a man with acute 
appendicitis who had been treated medi- 
cally for two days. The second was a 
woman with obstructive malignancy of 
the colon who had been treated for con- 
stipation and indigestion for three years. 
The third patient, also a woman, presented 
a necrotic bowel following intussusception 
and had been treated by colonic irrigations 
for a week. They all died, and they were 
all, naturally, charged against me as 
surgical deaths. I have no doubt that in 
each instance, had my course been differ- 
ent, the outcome might ha-v^e been happier, 
but, and this is the crux of the situation, 
in each instance I saw the patient only 
after medical treatment had failed to 
effect a cure. 

These are extreme instances, I grant 
you, or rather the sum of them is extreme: 
yet every practicing surgeon is confronted 
again and again with the same problem. 
A hundred years ago perhaps there might 
have been some excuse for it, for medicine 
and surgery had not yet fully emerged 
from the blight of the great medieval 
schism. You know how these two great 
branches of medical science, unified under 
Hippocrates, our common father, were 
separated from each other in the thirteenth 
century by the Papal Bull which forbade 
the monks, the physicians of the day, 
to participate in the shedding of blood. 


and which left surgery a separate and 
inferior branch of medicine until, to quote 
Cushing, it climbed into some measure of 
professional and social esteem b}’’ way of 
the barberpole. Until very recent times 
the surgeon’s lot was not an enviable one. 
He was a mechanic and nothing more. 
He did his cutting at the Instigation and 
under the actual direction of the physician 
who had called him in, and often he was 
not even permitted to be present at the 
consultation which determined whether 
or not his services would be needed. 

Of course he is no longer the stepchild 
of medicine. He is true son in his father’s 
house. But at that, the old ideas persist, 
the middle wall of partition is not yet 
broken down, and medicine and surgery 
are still covertly if not overtly hostile to 
each other. Yet thet" are not separate 
branches of medicine. The}^ are not sub- 
stitutes for each other. Rather, each is 
the complement of the other, and except 
in the matter of actual therapeutics their 
paths should not diverge. Medicine may be 
an abstract art and surgery a concrete one, 
but their aims are and should be the same, 
and, as Royster shrewdly says, the busi- 
ness of the physician should be to cure 
the patient, not to parcel him out. 

The surgeon very often does not have a 
fair deal in the matter of treatment, not 
to speak of diagnosis, and I do not make 
that statement because surgery happens 
to be my specialty. It cannot be denied 
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that probably 90 per cent of all surgical 
conditions are seen first by the family 
doctor, the general practitioner, the inter- 
nist, or whatever you may choose to call 
him, and that the surgeon is usually a 
consultant, and a late consultant at that. 
It is the medical man who sees and evalu- 
ates the inaugural sj'mptoms of disease, 
and who, when medical treatment has 
failed, calls in the surgeon to do a purely 
mechanical job and, in a regrettable 
number of instances, to sign the death 
certificate. The surgeon, do not misunder- 
stand me, is not free from blame. He 
hesitates and temporizes quite as often, 
proportionate!}', and quite as disastrously 
as his medical confrere. But his chances 
of error are fewer because in the majorit}* 
of cases he is in only at the end, is in, often, 
literally only at the death. 

Why the internist should dread surgery, 
if not the surgeon, it is hard to say, but 
it is an undeniable fact that he does. I 
am not now referring to that veiy' small 
proportion of medical men who are wilfully 
dishonest, who falsify postoperative mor- 
talities and multiply operative failures, 
who divert their patients from the surgery 
they often urgently need with the story 
of its risks and its poor results. These 
gentrj- exist, though fortunately for the 
credit of our profession they are few. 
But I have reference to the well-trained, 
scholarly, competent, honorable medical 
men who, in spite of their training and 
their experience, simply will not regard 
surgery as a branch of therapeutics, who 
persist in regarding it as a last resort, 
a method of treatment only slightiv less 
dangerous than the disease itself, and 
therefore not to be considered seriouslv 
until death threatens or life becomes 
intolerable without it. That point of view 
clearly is responsible for many of the 
disasters and many of the failures of 
surgery. Of course there are some thinas 
which surgery cannot do; like old slr 
1 hornas Browne, I am not only ashamed 
but heartily sorry that besides death 
there be diseases incurable” and I would 


not have you think that mere cooperation 
between phy’sician and surgeon will bring 
about a medical utopia in which there 
shall be no more death. But I would plead 
for a closer liaison between them, and 
particularly for an earlier liaison. 

This is especially true in the matter of 
diagnosis. Some diseases are frankly medi- 
cal, others are frankly surgical from the 
outset, but there still remains a very large 
proportion of diseases which are frank- 
ly neither, but which may be either or 
may be both, and which, for their care 
and cure, demand equalH the resources 
and the skill of both medical man and 
surgeon. Surely the surgeon has as much 
right to share in the study of such patients 
as the medical man has. A sheaf of reports 
may save him effort, but nothing can take 
the place for him of personal bedside 
obserx'ation, particularly in conditions in 
which the findings change from day to 
day and hour to hour. In the matter of 
laboratory studies I do not think the 
surgeon has entangled himself quite as 
deeply as the medical man has, and for 
myself, I plead guilty of belonging to 
that old school, now rapidly disappearing, 
I fear, which believes that the sole purpose 
of the laboratory’^ is “to increase the 
accuracy of a clinical opinion,” the opinion 
being based, of course, upon clinical 
observation and clinical experience and 
not upon mere guess\vork. 

Another consideration is the matter of 
treatment prior to diagnosis. Later I shall 
take up this subject in reference to 
special diseases, just here I would simply 
point out that the treatment of symptoms 
instead of the treatment of the essential 
pathology’ which is responsible for them, 
while it is a regrettable necessity in a 
certain proportion of cases, a certain 
very small proportion, is, as a general 
thing, a procedure heartily to be con- 
demned. In the first place, it is seldom 
of more than passing benefit; in the second 
place, it means the loss of valuable time; 
in the third place, it may do actual harm. 
There is both a science and an art of 
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medicine, and while it is the art of meeicine 
which cures the patient, it is the science of 
medicine which makes the art possible. 

It is diflicult to conceive of any medical 
disease which may not present either an 
inherent or an intercurrent surgical factor, 
and in exactly the same way it is impossible 
to conceive of any surgical disease which 
may not present a medical factor. The 
chest cavity, for instance, was long con- 
sidered a surgical noli me tangere, but 
consider the advances recently made in the 
treatment of chest conditions, advances 
which are in large part due to the investi- 
gations of the members of the American 
Association of Thoracic Surgeons and 
which disprove for the hundredth odd time 
Erichsen’s remark of seventy-five years 
ago, “Surgery is at its zenith and no 
further advances in it are possible.” 
Extrapleural thoracoplasty yields a fair 
measure of success in diseases formerly 
considered strictly medical. Graham has 
devised the operation of lobectomy, appli- 
cable to the occasional case of localized 
bronchiectasis. Claude Beck has recently 
suggested pericardiectomy for Pick’s dis- 
ease, and Trendelenburg’s operation for 
pulmonary embolism has been simplified 
and given a wider application, notably by 
Prof. Nystrom of Sweden. Cutler has done 
brilliant cardiac surgery for mitral stenosis. 
Coffey and Browne have advised the 
treatment of angina pectoris by sym- 
pathectomy. Phrenico-exairesis has been 
suggested for tuberculosis and similar 
lung conditions, and tuberculosis of the 
unilateral type is arrested in the majority 
of cases by putting the affected part at 
rest by artificial pneumothorax. Pneu- 
monia is a distinctly medical disease, 
but once the crisis has occurred, if fever 
persists, then the surgeon had best be 
summoned promptly, for empyema is 
undoubtedly a complication and the sooner 
that fact is recognized and surgical inter- 
vention instituted, the shorter will be the 
morbidity and the less the mortality. 

These chest conditions furnish a partic- 
ularly good example of the point I have 


been trying to make, for chest conditions 
are traditional^ the domain of the medical 
man. Yet I am sure you will agree that 
every one of the diseases I have named 
could, in selected cases, be benefited by 
surgical intervention. On the other hand, 
the type of case for surgery, the time of 
intervention, and to some extent the 
degree, can best be decided upon by the 
internist. Auscultation and percussion of 
the chest cavity require a high degree of 
skill, and the surgeon lacks practice in 
them and is correspondingly inexpert. 
There should be no hasty resort to surgery, 
for the chest has a recognized ability 
to tolerate large accumulations and a 
recognized immunity to infection, but it is 
likewise a mistake to defer measures of 
relief until respiration is embarrassed 
and the heart is displaced. Surgery of the 
chest, by the way, furnishes a very excel- 
lent illustration of the need of surgery 
and medicine for each other. It was 
Murphy the surgeon who first thought of 
putting the affected lung at rest, but, as 
Cushing has pointed out, it was Jacobaeus 
the physician who conceived the intra- 
thoracic separation of pleural adhesions 
and so completed the operation. 

Diabetic surgery is another particularly 
shining example of the cooperation for 
which I am pleading. Formerly it carried 
a mortality which ranged, at least for some 
procedures, as high as 50 per cent; now, 
thanks to insulin, the diabetic, providing 
he is properly prepared, is almost as safe 
a surgical risk as his non-diabetic brother. 
He is liable to any surgical condition to 
which the rest of mankind is liable, and 
he is particularly liable to two special 
conditions, infections, and gangrene of 
the extremities. He has certain definite 
disabilities, especially a tendency to acido- 
sis and coma, and these tendencies are 
exaggerated under the stress of his surgical 
condition. His diabetes increases his infec- 
tion, his infection increases his diabetes, 
and insulin, his safeguard ordinarily, loses 
from 50 to 75 per cent of its effectiveness 
under the circumstances. His pathology 
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is fundamental^ medical, 3ret his surgical 
complication is a tremendouslj’^ important 
incident in it. As Joslin saj'^s, the patient 
who is treated first for his diabetes and 
second for his surgical condition is likety 
to have a ^^ery brief illness. He demands a 
dual control. His safety rests upon a pre- 
operative preparation and a postoperative 
care almost mathematical in their exact- 
ness, but not to be applied by a standard 
formula, for each case must be evaluated 
and treated individuaII3^ The surgeon has 
neither the time nor the training to appty 
this care. In this single instance his func- 
tion is solel}" to give mechanical relief, 
and to exercise increased promptness and 
increased gentleness as he gives it, for the 
diabetic does not tolerate delay or trauma. 
Particular!}^ in diabetic gangrene is 
promptness of treatment essential. Surgi- 
cal interv'^ention at an earlj^ stage maj- 
permit conservatism, whereas surgical in- 
ten'^ention at a late stage, even if it is 
successful in the sense of preserving life, 
must always be radical. I emphasize this 
point particularly, for future usefulness 
is a very important consideration in these 
days when, as the result of insulin, the 
life expectancj’- of the diabetic has been 
so materiall}’’ increased. 

Although its treatment is chiefly surgical, 
osteomyelitis is a disease whose diag- 
nosis, I have learned from a sad experi- 
ence, is practicalljr never made b}^ the 
surgeon for the simple reason that he 
never has the opportunity of making it. 
Acute osteomyelitis in its initial stages 
is never seen in surgical wards. Thej’^ are 
filled with chronic cases, usually cases 
with extensive bone destruction and often 
lessened constitutional resistance. The cor- 
rect diagnosis is not made in 25 per cent 
of all earlj' cases, temporizing medical 
measures are employed at the onlv time 
when conservative surgerjr would' be of 
benefit, and finally the patient is handed 
over to the surgeon when nothing short 
of a mutilating operation could be ex- 
pected to give r^ults. This is a disease 
which is curable in nearly 100 per cent of 


all earty cases b}’- the simple procedure of 
making an opening into the involv'ed bone, 
a procedure which would do no harm, 
bjr the way, if the diagnosis of osteom^^eli- 
tis should happen to be incorrect, and 
which would eliminate most of the mor- 
tality, the disability and the economic 
waste which now follow in its train. 

The acute abdominal diseases furnish 
the best possible illustration of the bad 
results which are inherent in a lack of 
cooperation between the internist and the 
surgeon. All of them except acute chole- 
cj'Stitis and acute salpingitis, which are 
self-limiting diseases, are frankl}' surgical, 
and the mortality rates in them depend, 
abov’^e ev'^erj^thlng else, on the length of 
time which elapses between the onset 
and surgical intervention. Sjmiptoms and 
pathology do not necessarih’- parallel each 
other exactl}’-; patholog}’ alwaj^s exists 
for a longer or a shorter space of time 
before it manifests itself in sv-mptoms, and 
unbelievably grave patholog}' often ensues 
in an unbelievabl}' short time. But as a 
general rule it is true, and it has been 
prov'^ed b}' clinical experience and statis- 
tical studies, that the prognosis in acute 
abdominal diseases is dependent upon the 
length of time between onset and operation. 
If surgery could be done within twelv'^e 
hours after the appearance of sj^ptoms, 
the mortality would be almost negligible. 
What Lord Mojmihan sa3’s of intestinal 
obstruction, that an}'^ mortality over 10 
per cent is the mortality of dela}^ could 
be applied, with a change of figures to 
suit the special case, to ever}' instance of 
acute abdominal disease. 

Intestinal obstruction and acute appen- 
dicitis are responsible 1 for the highest 
proportion of fatalities in abdominal dis- 
ease, and the}’" furnish it because of dela}-. 
Patients are treated ignorantl}', not expec- 
tantl3% The}' are given purgativ'^es, too 
often b}"^ phv^sicians, which increase the 
patholog}' present, and the}' are giv'en 
opiates which mask the symptoms. Surgi- 
cal interv^ention is delayed until the classic 
S3mdrome appears, with complete oblivdon 
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of the fact that tlic initial signs of these 
two diseases, the initial clinical manifesta- 
tions, differ radically from the classic 
syndrome, and that its appearance quite 
as often heralds the exitus as it clinches 
the diagnosis. 

I am not an advocate of promiscuous 
surgery; I am a firm believer in accuracy 
of diagnosis; but I likewise contend that 
in acute abdominal conditions in which 
the pathology is doubtful, an exploratory 
incision is nothing more than the patient’s 
right. Most of these diseases are surgical, 
and Whipple’s advice to eliminate non- 
surgical conditions and then operate is 
life-saving advice. An exploratory’ incision 
does not kill, though many a patient dies 
because it is withheld, and it would profit 
both surgeon and internist to study their 
pathology in the living subject through an 
opening in the abdomen rather than at 
the most careful possible autopsy, when 
the Investigation can no longer benefit 
that special patient. 

The relationship between the two chief 
gastric diseases, ulcer and carcinoma, is 
admitted, though the exact proportion is 
still debated. Tt is granted, I think, that 
some 6 per cent of all supposed ulcers are 
primarily malignant, and the percentage 
which becomes malignant later is variously 
estimated at from lo to 70 per cent, 
McCarthy of the Mayo Clinic being re- 
sponsible for the latter figure. If we accept 
the fact of the relationship, regardless of 
the exact figures, we must accept as a 
corollary that surgical treatment of all 
ulcers which do not respond promptly 
to medical treatment is the only sane treat- 
ment. I am far from saying that all peptic 
ulcers should be treated surgically. 1 am 
entirely in favor of a fair trial of medical 
measures, though I would add that it is 
difi'icult to estimate the proportion of 
ulcers which are thus cured. For one 
thing, all ulcer diagnoses are not correct; 
even with the .v-ray there is a very fair 
percentage of error, and without it a 
diagnosis is not worth the paper it is 
written on. For another, the cure of an 


ulcer must not be confused with the relief 
of its symptoms, which latter, by natural 
remission, would occur with no treatment 
at all after a certain period of time. Last 
year, within a month, I operated on two 
medically cured cases of peptic ulcer. Both 
patients were almost exsanguinated, and 
both of them were correspondingly poor 
surgical risks. They both recovered, but 
I do not think their respective physicians 
were ever convinced, in spite of my elo- 
quent exposition of the subject, that 
operation before the hemorrhages had 
occurred would have been better for the 
patients, not to mention my own peace of 
mind for several days postoperative, 
though I am equally sure that if the out- 
come had been otherwise the deaths would 
have been charged to surgery and its 
attendant risks. 

As a matter of fact, the surgical mor- 
tality after gastroenterostomy, which is 
the preferred treatment for uncomplicated 
ulcers, is very small in elective operations 
done by competent surgeons, though it 
mounts appreciably in the presence of 
hemorrhage and perforation, both of which 
contingencies, it seems to me, are usually 
reflections on the quality of treatment 
which permitted them to come to pass. 
Moreover, Balfour’s recent study shows 
that the life expectancy after operation 
for peptic ulcer is rather more than ten 
years longer than the average life expec- 
tancy for the same age. This being the 
case, it seems only reasonable that the 
patient be given the opportunity of 
deciding for himself whether he prefers 
to live his life hedged about by dietary 
restrictions, with the risk of hemorrhage 
and perforation always a possibility, and 
not always a remote one, or to take his 
chances with surgery--, which is seldom as 
dreadful as it is pictured. One last W’ord 
on this special subject: the Mayo Clinic 
is able to report the highest recorded 
percentage of cures for gastric malignancy, 
and the explanation is perfectly simple; 
their policy is to explore routinely for 
indigestion of undetermined origin which 
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does not yield promptly to treatment. 
For that reason they encounter the disease 
in its early and therefore in its operable 
and therefore in its curable stages. 

Much the same argument holds for gall- 
bladder disease. Not all cases demand 
operation. The acute type never does, 
unless there is evidence of impending 
perforation, gangrene or rupture, all of 
which are late manifestations, all of which 
increase the surgical mortality appreciably, 
and all of which, again, are reflections on 
the tj^pe of professional attention which 
permitted the disease to reach such a pass. 
The type in which only the bile is infected 
and the wall is not involved, and in which 
there is an associated duodenitis, is not a 
recurrent condition and is not benefited 
by surgerj’', as I know from one regrettable 
personal experience. Nor does one attack 
of cholecystic disease usually serve as an 
indication for operation; there is little excuse 
for that sort of reckless surgery. But I would 
remind jmu that this is a disease which we 
now know begins early in youth, not late 
in adult life, as we had once supposed, and 
which is manifested then by indigestion 
and not by the characteristic sjmdrome 
we have long associated with its adult 
manifestations. Medical treatment is indi- 
cated over a limited period of time; if it 
does not effect prompt results, then there 
should be a prompt resort to operation, 
for repeated studies show that the cases 
of gall-bladder disease which are not 
benefited by surgery are the cases in which 
the disease can be traced back many years 
and in which there is marked associated 
pathology in the ducts, the liver and the 
pancreas. Surgerj- in such cases will arrest 
the further advance of the disease but it 
cannot work miracles, complete relief 
of the symptoms is not to be expected, 
and the failure should not be charged to 
the system of therapeutics but to the 
procrastination which permitted a prac- 
tically irremediable condition to develop. 
The cooperation of the internist is often 
sorely needed in these late cases, to assist 
m preparing the poor risk for operation 


and to train him afterward in the prin- 
ciples of rational living. My otvn experi- 
ence is that no group of patients is harder 
to control in this regard, and the internist 
is far better equipped for the task than is 
the surgeon. 

Thyroid disease is on the borderline of 
medical and surgical diseases. It may be 
stated categorically that simple colloid 
goiters and cystadenomata are never surgi- 
cal unless their size demands mechanical 
correction, but that all toxic thyroids are 
surgical. Likewise it should be emphasized 
that the prevalent conception that the 
continued use of Lugol’s solution will 
cure them is entirely erroneous. I have 
recently seen a patient with a toxic goiter 
who had been treated b^' this method for 
more than a year. He is coming to opera- 
tion now, not in the least benefited, of 
course, with an impaired heart function 
and a lessened constitutional resistance, 
and with the usual beneficial effects from 
the preoperative administration of Lugol’s 
solution not to be expected. The patient 
with a toxic thyroid needs the most 
careful possible treatment, but he is from 
the beginning a surgical and not a medical 
problem. 

One other specific condition deser\^es at 
least passing notice, the disease we ordi- 
narily term chronic appendicitis, though 
I hesitate to call it appendicitis, for it is 
usually something else. The recurrent tj-pe 
of appendiceal disease is, of course, strictly 
a surgical condition, but the va^e syn- 
drome characterized by right iliac pain 
and indigestion is definitely not, though 
it is frequently handled as if it were, and 
it materially Increases his percentage of 
poor results for the surgeon who acts as 
if it were. It is preeminently a disease 
for the medical man to diagnose and treat, 
for everj'thing from simple constipation 
to intercostal neuralgia must be differen- 
tiated from it. And if the surgeon finalN in 
desperation attempts to cure it by surgerj^ 
my advice to him would be to have the 
medical man at his elbow during his 
performance, as well as during later office 
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consultations with the patient, for in only 
too many cases there will be reproaches 
to be .divided. 

Lack of time does not pennit me to 
emphasize the important role which the 
medical man plays in the preparation of 
poor operative risks, the cardiac, the 
cardiorenal and the pulmonary patients, 
whose preliminary care is often prolonged 
and exacting, and for whom the time of 
operation should be set by the internist, 
not the surgeon. Likewise, I cannot empha- 
size the internist’s role in the care of 
postoperative patients, particularly those 
with cardiac and pulmonary complications, 
though these latter are fortunately becom- 
ing rarer as the technic of anesthesia 
becomes more expert and the choice of 
anesthetics wider. As a matter of fact, 
it would be an ideal thing, though I am 
afraid a rather impractical one, for a 
medical and surgical alliance to be formed 
for the management of all surgical cases. 
As Royster puts it, the medical man is 
needed not only for postoperative patients 
who are doing poorly, but for patients 
who are doing well to keep them from 
doing poorly. That is a wise and rational 
view, for many a partially or wholly un- 
successful operation of my own I know 
could have been transformed into a suc- 
cessful one if the patient had only been 


taught afterwards the principles of correct 
living. 

I have not meant in this cursory paper 
to give you the idea that I am advocating 
that the medical man should undertake 
the functions of the surgeon or the surgeon 
the functions of the medical man. Nothing 
is further from my thoughts. Medicine is 
too complex, too manifold, to permit of 
that today, even if it were desirable. Nor 
have I intended to be ungracious in my 
strictures on the medical man. I naturally 
speak with a bias for the surgeon, but I 
freely admit that both are equally guilty 
of this unhappy division. My only point 
is that the hostilit}^ must be ended, that 
we are not fulfilling our duty to our 
patients as long as we permit it to exist. 
Dr. Harvey Cushing, in one of the most 
scholarly addresses ever delivered before 
the American College of Surgeons by any 
of its presidents, opened and closed his 
paper with a quotation from an old medi- 
eval physician, which I take the liberty of 
repeating to 3^011: “No one can be a good 
phj'sician who has no idea of surgical 
operations, and a surgeon is nothing if 
ignorant of medicine.” That was his theme, 
as it has been mine. We are all ph^i^sicians. 
Some of us practice medicine, some of us 
practice surgery. But in the fundamental 
things we are all physicians. And that, after 
all, is all that realljf matters. 
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F or the past year there has been a 
steadily increasing interest in the 
synapathetic ner\>-ous system. A great 
deal is being written on the anatomy, 
the physiology, and the various functions 
of this very interesting portion of the 
nervous system. As our knowledge of its 
functions increases, we are impressed by the 
increasing possibilities of surgical inter- 
vention in diseases, the symptomatology 
of which is largely referable to its effect 
upon the sympathetic functions. 

There are certain conditions in which 
the treatment by surgical attack upon the 
sympathetics is established on firm ground. 
Among these are Raynaud’s disease, sclero- 
derma, chosen cases of Buerger’s disease, 
and megacolon. Recent reports also tend 
to place certain tj^Des of chronic arthritis 
in this established class. 

We vash to report a series of 14 cases of 
patients operated upon last year. Among 
them are Included many of these conditions 
but there are also included several opera- 
tions for other conditions of a much more 
experimental nature. The results of some of 
these have been as striking, or even more so, 
than the results in some of the more 
commonly operated conditions. The scope 
of this paper will not include a review of 
the results of other workers, merely a 
report of our own work and the results 
thereof. 

Buerger’s disease with vasospas.m 


determine the vascular index. This is done 
by taking the skin temperatures before and 
after intravenous injection of typhoid 
vaccine. The relation of the rise in skin 
temperature at the height of the reaction 
to the rise in mouth temperature deter- 
mines the vascular index. It is, of course, 
necessary to make allowances for variation 
in room temperature. Wehhsitate to operate 
unless the index is at least two; in other 
words, unless there is twice as much rise 
in skin temperature as in mouth tempera- 
ture in response to the intravenous injec- 
tion of typhoid vaccine. The greater the 
index, of course, the more favorable are 
the chances for a good result. 

Where the vessels are not palpable and 
gangrene has set in, it is foil}" to operate 
unless the vascular index shows a favorable 
response. It is our feeling that practically 
ever}" case of endarteritis obliterans that 
gives a favorable index is one in which there 
is an associated vasospasm of the periph- 
eral vessels. Those cases in whieh the 
trophic disturbances are not associated 
with vasospasm, in other words, where 
the condition is entirely due to the obliter- 
ating endarteritis, are rarely, if ever, bene- 
fited by s}"mpathetic ganglionectomy. 

In our series to date are included 3 cases 
of Buergers’ disease with associated vaso- 
spasm, 2 of them in the upper extremities 
and one in the lower extremities. Following 
are the case reports . 


Unfortunately, only about 25 per cent 
of the patients we see having endarteritis 
obliterans or Buerger’s disease, are suitable 
for operations on the sympathetics. The 
question of operability, we believe, de- 
pends upon the amount of associated vaso- 
spasm. To determine operability, it is 
nccessar}- to do a skin temperature test to 

• From the Ncuro Surgical Clinic of Seattle. \V.ashin 

March 


Case i. S. B. aged twenty-seven, Russian 
Jewish descent. Occupation fur-cutter. Mar- 
ried three years, no children. 

Onset early in 1927, with flushing and burn- 
ing sensation in the left great toe, usually in 
the evening after being on his feet all day. 
Would have free interv'als of several weeks, then 
trouble again for several days. This condition 
was present only in the winter time. In the 

ton. Read before the Southern Idaho Medical Society 
•6, 1930. 
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fall of 1927, after being free all summer, the 
trouble i-ecurred. He consulted several physi- 
cians in Cliicago without obtaining relief. A 
small scab formed on the end of his great toe. 
This scab sloughed without any bad result. 
In January, 192S he spent two weeks at the 
Mayo Clinic, where a tentative diagnosis of 
Buerger’s disease was made. When, too, red 
blood cell counts of between eight and ten 
million were found, a diagnois of polycythemia 
vera with a vasomotor disturbance in the 
nature of an erythromelalgia was finally made. 
He was treated with radium locally over the 
foot and phenyl hydrazine. After several 
months the condition in the foot was entirely 
relieved and he has had no trouble since except 
that he is apt to have pain in his left calf if he 
exercises too violently. Previous to his sojourn 
in Rochester, he had noted, at times, a vague 
tingling sensation in the fingers of his left 
hand. In February in Calgary, Alberta, where 
winter is quite severe, he had a sudden onset of 
sharp tingling pain in the fingers of his left 
hand. This continued for three weeks and then 
gradually disappeared but the hand and arm 
have never felt right since that time. From 
then until first seen by us he had occasional 
tingling pains in the left hand and arm, with 
aching and stillness of the joints. 

In July, 1929, following a slight injury, a 
yellowish area appeared on the tip of the index 
finger of his left hand. This area did not heal. 
Some pus was evacuated but still it did not 
heal. After three weeks a surgical debridement 
was done, but the same area recurred and 
refused to heal. At this time a blood count 
revealed six and one half million red cells in 
spite of the constant use of phenyl hydrazine. 
He then consulted a doctor of Seattle, who 
treated the finger intensively without any 
apparent improvement. On Monday, October 
21, the doctor opened several pustules which 
had formed around the gangrenous area. 
Two days later these areas showed no healing 
process. On Friday, October 25 when we first 
saw him, there had been a marked progression. 
The entire end of the finger from below the 
base of the nail was gangrenous. The radial 
pulse was almost imperceptible and the fingers 
were cold and blue, with a marked cold per- 
spiration. The history clearly bore out the 
vasospastic element. The condition was con- 
sidered an emergency and on hlonday, October 
28, a left dorsal sympathetic ganglionectomy 
was performed by the posterior approach. A 


large ramus was found running directly from the 
stellate ganglion into the second thoracic 
nerve. The stellate ganglion, the second thora- 
cic ganglion and the sympathetic trunk were 
at least twice the size normalh’' found. Both 
ganglia and the intervening trunk were removed. 
On the second postoperative day the radial 
pulse was markedly stronger and there was at 
least 50 per cent improvement of the appear- 
ance of the finger. The hand was warm, pink 
and dry. By the fourth day, there was evidence 
of perfectly adequate circulation in the involved 
finger up to the gangrenous area. He was dis- 
charged on the eighth day. He stated that his 
arm felt good for the first time in se^"eral years. 

The actual area of gangrene was not dis- 
turbed for several weeks, it was then softened 
and removed with a portion of the nail. An 
exposed bit of bone was cut off and in a few 
days a perfectl}^ healed finger resulted. It is 
now five months since the operation, the finger 
is quite normal and he has had no further 
trouble. Strangely enough, the polycythemic 
condition has also disappeared and his blood 
count has remained approximately normal. 

We report this case in detail because of 
the instructive history and the associated 
polycythemia. 

Case ii. M. S. Age forty-five; Russian 
Jew; married, one child. Occupation: cattle 
buyer. 

Five days before our examination a calf had 
stepped on his right foot, causing a lot of pain. 
On taking off his shoe that night, he noticed 
that his great toe was swollen, blue and very 
painful. The condition rapidly progressed to 
an actual gangrene with increasing pain not 
controlled by large doses of morphine. The case 
was referred by Drs. Speidel and Rubin. When 
we saw him, his right great toe was a bluish 
black color and exquisitely tender. Both dor- 
salis pedis and posterior tibial arteries were 
easily palpable. There was no evidence of 
arteriosclerosis. In the dependent position 
all of the toes became quite bluish and the 
great toe became almost black. When the limb 
was elevated, the toes blanched rapidly. The 
great toe was verj* cold and there was a gang- 
renous area about the size of a ten cent piece 
on the inner aspect. Temperature studies were 
made, with the intravenous injection of typhoid 
vaccine, and he was found to have a vascular 
index of well over two. Because of the clinical 
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findings, the rapid onset of gangrene and the 
severe pain, a diagnosis of Buerger’s disease 
was made. 

The patient chose to try a Le Riche operation 
first. On June 25, 1929, at Columbus Hospital, 
a bilateral femoral sympathectomy was per- 
formed. Both sides were done because of evi- 
dence of inadequate circulation in both. The 
immediate postoperative elfect was a marked 
diminution of the pain and an increase of 9° 
in the temperature of the involved toe. This 
improvement continued for about two weeks 
and then the pain recurred worse than before 
and the toe appeared much worse. 

On August 10 a bilateral lumbar sympathetic 
ganglionectomy was performed, removing the 
second to fourth lumbar ganglia inclusive, 
together with the trunk, and severing all rami 
on the right side. On the left side the fourth 
lumbar ganglion was removed. The appendix 
was found to be almost acutely inflamed but 
was not disturbed, as the risk was considered 
too great. When the patient recovered con- 
sciousness, the pain had entirely disappeared 
and he had a feeling of well-being in both 
extremities. He did well for about fortj'-eight 
hours and then developed gastric retention 
which was relieved by lavage. On the fourth 
day he was again lavaged. In the meantime his 
toe had healed remarkablj^ and was 1 5° warmer 
than before operation. He had no pain what- 
soever. On the fifth day it was evident that 
we were dealing with a high intestinal obstruc- 
tion. Surgical consultant advised delay and the 
ne-xt day secondary operation was done. The 
area of obstruction was found in the jejunum 
and was released merely by the puli in explor- 
The area showed a bluish red band 
entirely encircling the bowel as though an 
intussusception had been present. Jejunostomy 
tube was inserted but patient e.xpired a few 
hours later. Before death, the toe was prac- 
ticallj'^ normal. 

Case hi. W. T. Aged thirty-eight; occu- 
pation: cook on ocean liner. Chief complaint: 
Pain and non-healing ulcer of the left hand. 
During 1928 this man had both legs amputated 
for a gangrenous condition which was diag- 
nosed as Rajmaud’s disease. Seven amputations 
were performed on each leg before the stumps 
healed properly. For the past year he has 
noticed that his hands blanched when exposed 
to cold. About two months ago his left hand 
became numb and when he rubbed it an intense 


pain shot from elbow to fingers. This pain has 
been present ever since with increasing sever- 
ity, At the same time he noticed a small ulcer 
on the second phalanx of the middle finger of 
his left hand and also one on the tip of the 
little finger of his right hand. These ulcers 
have never healed and have grown gradually 
larger. For the past six weeks he has been 
taking morphine. At present he takes 12 
grains a day and even this does not entirely 
relieve the pain. 

Examination showed these ulcers. Both 
hands were cold and clammy, the left more than 
the right. There was good pulsation of the right 
radial artert’ but no pulsation of the left. The 
fibers were blue and mottled. The ulcers were 
small areas of dry gangrene. Because of his 
very poor general condition and his addiction to 
morphine, it was thought best not to do tem- 
perature studies. The condition was obviously 
largely a vasospastic affair but no doubt there 
was an associated endarteritis obliterans. He 
was hospitalized, given intrax’cnous fluids, and 
his morphine intake cut to 4 or 5 grains a day. 
After five days operation was done. 

February 15, 1930, at Columbus Hospital, 
left dorsal sympathetic ganglionectomy was 
performed. It was our intention to do both 
sides but the patient’s condition did not war- 
rant doing more than the one. The left stellate 
ganglion and the second thoracic ganglion 
were removed together with the inteix'ening 
trunk and all connections were severed. There 
was an intrathoracic ramus extending from the 
second to the first thoracic neix^e which con- 
tained a ramus from the second thoracic sym- 
pathetic ganglion. (This condition proves the 
necessity of removing the second ganglion to 
completelj' interrupt all fibers to the brachial 
plexus.) 

The pain was immediately relieved. The 
ulcer healed rapidly and the left hand was 
warm and dry, being warmer than the right. 
Convalescence was prolonged by gastric upsets 
due to too rapid withdrawal of morphine. The 
patient voluntarily refrained from its use 
entirely until we decided to taper him off to 
relieve his abdominal S3'mptoms. 

It is now two months since operation, the 
pain has not recurred and the hand is ivarm and 
drjx Strange to say, there is absence of sweat- 
ing over the entire left side of his bodj"- and the 
ulcer on the right little finger has disappeared 
also. In this case a local removal of the s\'m- 
pathetic chain has effected all the sj'mpathetics 
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of the same side and also evidently the opposite 
side. Space forbids a discussion of this peculiar 
result. Suffice to say, for the present at least, 
this man is relieved of pain and spared 
amputation. 

COMMENT 

Of the 3 cases in this group, 2 resulted in 
remarkable successes and may be listed for 
the time being as cures. The third, which 
bade fair to give equallj^ as good a result, 
unfortunately succumbed. 

CHRONIC POLYARTHRITIS DEFORMANS 

As our cases and results have recently 
been published, we will present them but 
briefly. In this series are 4 cases. Two 
other operations have been done recently, 
upon which it is too early to report. The 
reports in those cases that have been 
treated by sympathetic ganglionectomy 
indicate clearly that certain types of 
progressive chronic arthritis are greatly 
improved by this type of treatment. 

The type of case in which the operation 
is indicated has been quite definitely 
described by Adson and Rowntree. The 
condition should be chronic, and all foci 
should have been removed and all forms of 
treatment tried without aA''ail. The ex- 
tremities should be cold and clammj'^ 
and show excessive perspiration. There 
should not be marked destructive changes 
present in the joints. 

In our series of cases, only one, the 
third, fulfilled a few of these requirements. 
The first two and the fourth were over 
the optimum age. One in whom we obtained 
a very good result was fifty-seven years of 
age. All of them had fairly marked destruc- 
tive changes in the joints. All of them had 
been thoroughly treated. The shortest 
duration of the disease was eight years. 
All were without means and the first two 
were county hospital charges. In every case 
the experimental nature and the uncer- 
tainty of the results to be hoped for were 
stressed, but each one of them was willing 
to take even the slightest chance of being 
benefited. They were undertaken for the 


purpose of determining whether or not 
the most hopeless type of case could be 
benefitted. ' 

The first case was a man thirty-six years of 
age, with a ten-year history of arthritis. He 
had been bedridden for over a year, complain- 
ing of severe pain in the joints of all his 
extremities, particular^’- in the left leg. He had 
very slight motion in his ankles and his knees. 
The right hip was fixed. There was typical 
deformity of the joints with cold painful 
extremities, requiring constant artificial heat. 
X-rays showed rather marked hypertrophic 
bony changes of the joints with some actual 
destruction of joint surfaces. 

Bilateral lumber sympathetic ganglionec- 
tomy was performed at the King County 
Hospital in August, 1929. Much to our surprise, 
he was immediately relieved of all arthritic pain 
in both limbs. There was a temperature 
increase of 18° in the left leg and 10° in the 
right. In less than three weeks he was able to 
move his ankles. Within two months lie had 
normal range of motion in the ankles; the 
knees showed almost a normal range, and the 
right hip, which had been fixed, was freely 
movable. At the present time, some six months 
postoperative, he is able to walk a few steps 
with aid and the atrophy of his limbs is 
gradually improving. His general condition is 
poor and his heart badly damaged. He is being 
built up for the operation on the upper extrem- 
ities, which are very painful. He has had no 
pain whatsoever in the legs since operation and 
the feet are warm and dr3^ 

The second case was a woman fifty-seven 
years of age, who had had arthritis for fourteen 
years. The last year she had been unable to 
walk, being confined to a wheel chair. There 
was quite severe pain in both knees and 
marked limitation of motion of all joints of the 
lower extremities. The upper extremities were 
less involved and were not painful. X-rays 
showed the same tj'pe of changes as in the 
previous case. 

Bilateral lumbar sympathetic ganglionec- 
tomy was performed in September, 1929. 
There was immediate relief of pain and a 
marked increase in joint function which has 
progressive!}’- improved. Four weeks after 
operation, she was able to walk with crutches. 
When last seen, about six months postoper- 
ative, she was much improved. She is able to 
get about freely with the aid of crutches and 
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has had no pain since operation. The improve- 
ment here is progressive. 

The third case was a glri thirt}' years of age, 
giving an eight year history of arthritis. She 
was still able to walk but was rapidly becoming 
worse. All of her extremities were involved. 
They were cold and e.xtremely painful and 
walking was an ordeal. There was considerable 
limitation of motion and spasticity, with 
marked atrophy above the knees. X-rays 
showed fairly marked hj'pertrophic changes. 
The skin temperature tests showed a good 
vascular index, well above two. 

Bilateral lumbar sympathetic ganglionec- 
tomy was performed at the Pierce County 
Hospital in Tacoma in December, 1929. After 
operation, she had no pain, her legs were 
uncomfortably warm and there was practically 
normal range of function in all joints. After 
about one month, during the cold weather, she 
reported some return of pain. She was seen 
recenth', three months after operation, and is 
very much improved. The ankles are still 
rather painful but are improving. She is able 
to get about with very little discomfort. The 
feet are warm and diy and the atrophy above 
the knees has entirely filled in. She is very eager 
for the same operation for the upper extremities 
and this will be done soon. 

The fourth case was a man forty-seven years 
of age giving an eight-v'ear history of painful 
progressive deforming arthritis. The past six 
years had been spent in Columbus Hospital on 
crutches, all treatment being of no avail. The 
picture was very similar to those already 
described. There was very little motion at the 
knees and ankles associated with severe pain. 
The upper extremities were similarly involved. 
Temperature reactions showed an inde.x of 
about three. 

Bilateral lumbar sympathetic ganglionec- 
tomy was done several months ago. The day 
following operation he exclaimed, “Look, 
Doctor,” and vigorous!}' moved all of the 
joints of both extremities through an almost 
normal range of motion which was unaccom- 
panied by any pain whatsoever. The result was 
too spectacular to last and he very incon- 
siderately succumbed on the fifth day with 
complete consolidation of both lungs. This case 
bade fair to be a most remarkable one. This 
man had no doubt a verj' marked muscular 
spasm probably largely due to the pain of any 
motion. When this pain was relieved, the spasm 


was relieved and he was able- to move his 
joints almost normally. 

COMMENT 

Of the 4 cases of chronic arthritis 
treated by ganglionectomy i unfortunately, 
succumbed. The other 3 cases resulted 
very satisfactorily. Two of them were 
classed as hopeless but they have neverthe- 
less been greatly improved and are still 
improving. With such results in unfavor- 
able cases, we can certainly e.xpect e.xcellent 
results in carefully selected cases which fall 
in the group before mentioned. In practi- 
cally any case we can be quite sure of a 
marked relief of pain and a certain amount 
of improvement in joint function which 
seems to be progressive. 

AMPUT.ATIO.V PAINS, BRACHI.AL 
NEURITIS 

The next 3 cases are grouped together 
because of anatomical similarity. It has 
been our opinion that in certain forms of 
brachial neuritis the pains are of sym- 
pathetic origin. This question of afferent 
sensory' fibers in the syoripathetic tracte 
has only recently been clarified. At the 
time of our first operation on the sym- 
pathetic nerx'es for pain, most authorities 
were agreed that the sympathetic sy stem 
carried only' efferent fibers. Only' a few v. ent 
so far as to admit the possibility' that there 
might be afferent sensory fibers. This con- 
ception did nor seem reasonable. Since that 
time the opinion has changed. Much work 
has been done proving the existence of 
sensory' fibers in the sy'mpathetic tracts 
and their presence is now generally 
accepted. 

Case i. A. B. Aged twenty-eight; motor- 
cycle policeman. 

Chief Complaints: Paralysis of left arm, third 
arm sensation, with intense pain in the imagi- 
nary arm. 

Histon-: Six years ago he was thro'mi from 
his motorcycle, the head and shoulder forcibi}' 
separating. There was immediate development 
of paralysis of the left arm and soon afterward 
there developed a third arm sensation with 
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intense pain in the imaginarj- arm. The brachial 
plexus had been explored and many methods of 
treatment instituted, to no avail. Shortly 
before coming to us, he developed a definite 
mental change with a change in personality. 
The left arm was paralyzed, atrophic and very 
cold, with a very small radial pulse. There was 
no motion except a very slight movement of 
the shoulder. Anesthesia was present up to the 
shoulder. There was a third arm sensation 
extending from the left elbow. 

Laminectomy with exploration of brachial 
plexus roots was done February 26, 1929 at 
Columbus Hospital. All of the posterior roots 
of the brachial plexus had been avulsed except 
the sixth cervical, which was curled up within 
the dura as though severed without, and the 
first dorsal which was very small. All of the 
anterior motor roots were absent except the 
eighth cervical. These three remaining roots 
were severed. The motor root was severed to 
insure the destruction of any antidromic pain 
fibers which might be present. This operation 
allordcd the patient no relief; in fact he was 
worse afterward. We then determined to 
sever the sympathetic connections of the 
brachial plexus. Left dorsal sympathetic gang- 
lioncctomy with removal of the left stellate 
and second thoracic ganglia and trunk was 
done on March 20, 1929 at Columbus Hospital. 
The ganglia appeared somewhat enlarged and 
sclerotic. Recovery was complicated by a mild 
left upper lobe pneumonia, probably traumatic 
in origin. There was marked relief of pain 
during the hospital stay and the patient did 
not complain of the third arm. 

About six months after operation, it was 
necessary to reopen the wound and remove a 
number of buried linen sutures. The wound 
then healed and when last seen about nine 
months after operation, the patient was work- 
ing for the first time in the 6 years since his 
injury. The pain was entirely relieved and the 
third arm sensation was rarely present. At 
certain times, under nervous stress or when 
indulging in alcohol, his third arm bothers him 
but as a rule he is not conscious of it. 

The next 2 cases are recent ones and 
while it is too early to draw any conclusions 
from them, they are at least interesting 
and possibly instructive. 

C.\SE II. A. G. Age fifty-nine. Occupation, 
saw mill employee. In iSeptember, 1927 his 


right wrist was severed by a saw. Amputation 
was done at the time, well above the wrist. 
Shortly afterward, severe pain developed in 
the stump and he had a sensation that his 
hand was present. In January, 1928, the stump 
was explored and neuromata removed but the 
pain continued. In May, 1929 he was sent 
to us by the State of Washington for removal 
of neuromata. On May, 1929, at Virginia 
Mason Hospital, the stump was explored under 
brachial plexus anesthesia. Four definite neuro- 
mata were found and removed and the ends 
of the nerves injected with 85 per cent alcohol. 
At the time this was done, we felt quite positive 
it would not give relief and it did not. The pain 
continued and he was returned to us for rhi- 
zotomy. Since the results of rhizotomy in this 
type of case have been unsatisfactory, it 
was decided to try ganglionectoniy first. At 
this time he had intense pain running from the 
imaginary hand into the elbow and the shoulder 
It kept him awake and was a constant torture. 

On Februarj'^ i, 1930, at Columbus Hospital, 
right dorsal sjmipathetic ganglionectoniy was 
performed. The sympathetic trunk was large. 
The stellate and second thoracic ganglia were 
very large and there were several very large 
rami running toward the cord. Both of these 
ganglia were removed and all rami severed. 
We unfortunately made a small opening in the 
pleura and collapse of lung resulted with henio- 
pneuniothorax which required two aspirations 
and lengthened the convalescence. Before 
operation the stump was blue, painful and cold; 
after operation it was pink, not painful and 
warm, with a 25° increase in the surface temper- 
ature. The stump remained warm and pink 
and free of pain until discharge from the 
hospital on the twenty-sixth day. The patient 
was very happy and felt certain that the cause 
of his trouble had been removed as his arm 
felt entirel}'^ different and he was free of pain. 
He was last heard from about two months later 
and was still free of pain and constantly 
improving. 

The next case was one of the few in 
which our results have not been satis- 
factory due, we believe, to the mental 
condition of the patient. 

Case hi. H. W. Age thirty. Laborer. 

Complaints: Pains in arm, neck and head, 
blindness, deafness, and painful hemorrhoids. 
Of these and other complaints the thing that 
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bothered him most and kept him from sleeping 
was pain in the amputated arm. In June, 1928, 
a dynamite explosion blinded him, rendered 
him deaf, and blew off his left hand above the 
wrist, and the thumb and first two fingers of 
the right hand. At this time the necessarj' 
amputations were performed and he spent 
over two months in the hospital. Since then 
he has had several operations for removal of 
neuromata and portions of neves without avail. 
He is totally blind and almost stone deal. He 
is bothered with severe constipation and piles 
and has numerous other complaints referable 
to various parts of the bodj*. His bitterest 
complaint, however, is the pain in his ampu- 
tated arm. The stump was quite warm and there 
were several palpable neuromata. 

\^TiIe it was not felt that the chance of a 
good result was very favorable, he was referred 
to us for sympathectomy and because of his 
deplorable condition, we felt we were justified 
in doing it. 

Operation, February 8, 1930, at Columbus 
Hospital, dorsal sympathetic ganglionectomy 
on the left side. The same structures were 
removed as in the previous case and the ganglia 
were found to be quite large, especially the 
second thoracic ganglion. Convalescence was 
uneventful except that the patient was very 
fretful and had numerous complaints. Previous 
to operation his imaginary hand had felt all 
knotted up. \\TiIe the hand sensation was 
still present, it felt relaxed after the operation. 
His pain was still present but not so severe 
and he was able to sleep without narcotics. 
From his own estimation, it would seem that 
there was only a 50 per cent improvement as 
the result of the operation. 

COMMENT 

In all 3 of these cases, of course, the 
procedures were largelj’ experimental. In 
each case, however, the patients willingly 
chose even a slight chance of cure. 

In these cases heretofore the pain has 
always been considered due to an ascend- 
ing neuritis with an associated neurosis. 
It has been felt that the pain is central in 
ongm because all forms of treatment aimed 
at the peripheral ner\-es have been largely 
unsuccessful. That there is a laree element 
ol neurosis, and that the pain in manv of 
these cases is of a central or psychic 


nature, is no doubt true. We feel, however, 
that the cases reported bear fairly clear 
evidence that some of them at least are 
of sympathetic origin. The results of 
s\TTipathectomy therefore depend largely 
upon how great an element of central 
neurosis or psychic pain is present. In the 
first case of avulsion of the sensory roots 
there was unquestionably a great deal of 
the neurotic element present. From a 
strong healthy man, the patient is ren- 
dered a cripple. He is unable to work and 
his attention is focused night and day 
upon a useless arm. He becomes depressed 
mentally and it is not at all strange that 
he should have pain. However, we feel that 
in this case circulator},- changes and troph- 
ic changes account for a great deal of 
the trouble. With the improvement of 
circulation and the severing of the sym- 
pathetic connections, we have obtained at 
least a 75 per cent improvement, enough 
so that he is again a more or less useful 
citizen. 

In the second case, the picture M'as 
different. Here was a veiy- fine old gentle- 
man with a cold, blue, painful stump. 
He was very cooperative and felt certain 
he would find relief somewhere. In this case 
there was definite evidence of a probable 
sxTnpathetic involvement in the cold, blue, 
clammy stump. Operation has entirely 
relieved this condition. 

In the third case, again, the picture was 
largely central. This young man was 
sentenced to a life of blindness, deafness, 
and inactivity. He was very- skeptical of 
getting relief and at times seemed almost 
to exndence a disinclination to desire it. 
His stump was warm and of natural 
color. Prex-ious to operation, it was felt 
that our chance of success was slight. 
WTat improvement has occurred, however, 
is felt to be worth while and the patient 
agrees that it is. It is our conclusion that in 
certain cases of brachial plexus injuries and 
neuritis and certain cases of painful 
amputation stumps, thepainissy-mpathetic 
m origin. If one is able to differentiate 
between the psychic and the sy-mpathetic 
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types and operate only the latter, the 
percentage of excellent results should be 
high. 

TRIFACIAL NEURALGIA 

There is probabl}’’ no operation in an}'' 
field of surgery more satisfactory in its 
results than that of severing the sensory 
root of the Gasserian ganglion for trifacial 
neuralgia. Yet all surgeons occasionally 
meet with the very embarrassing situation 
of operating for this condition only to have 
a severe recurrence of pain, in spite of 
anesthesia of the distribution of the nerve. 
Although one case is hardly sufficient to 
warrant any definite conclusions, we feel 
that the following case would indicate that 
we have at least reached a probable solution 
of this problem. 

CASE REPORT 

T. D. Aged tliirty-fiA’-e, married, four children; 
occupation, laborer. Onset of trouble in 1925. 
Severe, paroxysmal pain in left side of face, 
involving second and third divisions of the 
trifacial nerve. Diagnosis trifacial neuralgia. 
August 8, 1926 Frazier type of operation 
performed by Dr. G. W. Swift of Seattle, 
preserving the ophthalmic division. Relieved 
for four or five months, then recurrence of pain 
in upper division. March 21, 1927 the posterior 
sensory root was severed at a second operation 
by Dr. Swift. Again relief for four or five 
months, and then recurrence of pain, worse 
than ever, in the fronto-temporal region. 
Paroxysms of pain were very frequent and very 
severe and no relief was obtainable. In May, 
1929, the ophthalmic division was avulsed 
peripherally by Dr. Greiner of Seattle on the 
assumption that probably some fibers had been 
left intact. This operation gave no relief. 
Patient was hospitalized and large doses of 
morphine were administered. During this time 
he three times attempted suicide because of the 
severity of the pain. 

It was noted that during the paroxysms of 
pain, his left pupil was dilated and the eye 
seemed to protrude. At other times the pupil 
seemed slightly contracted. We felt that this 
was probably a sympathetic type of pain and 
on June 25, 1929, at Columbus Hospital, 
Seattle, left stellate ganglionectomy was, per- 
formed, using the usual technic with removal 


of second rib and transverse process. The stel- 
late ganglion was larger than normal and 
seemed to be quite fibrous. There was a very 
large preganglionic ramus to the stellate 
ganglion, which was severed. 

The patient made an uneventful recovery 
and was discharged on the seventh postopera- 
tive day. With the exception of some rather 
severe shooting pains in his left arm, which 
disappeared after three months, he suffered no 
inconvenience. It is now almost one year since 
operation and he has had no recurrence of pain 
whatsoever. 

COMMENT 

As said before, one case hardly warrants 
conclusions and probably one year is too 
short a time in which to report a cure, but 
we feel that this result is very significant. 
We believe that it is in the realm of the 
sympathetics to which we must turn 
for further treatment in this distressing 
type of case. It is our hope that others will 
try this and report their results. 

ATYPICAL FACIAL PAINS 

It is our feeling that a great many of the 
severe types of atypical facial pain are 
sympathetic in origin. This thought is not 
original and is not as yet substantiated by 
any clinical work. A number of men have 
been working along similar lines. Peet 
reports considerable w'ork on the sympa- 
thetics in facial pains of vague origin. Both 
his work and that of other men have not 
given very satisfactory results. From a 
study of their work, we feel that we can 
offer a likely explanation of the incon- 
clusive results. All of them have attacked 
the sympathetic fibers, either as they run in 
the carotid sheath or in the cervical trunk 
and ganglia, particularly the superior and 
middle cervical ganglia. Those that have 
attacked the stellate ganglion have done 
so through an anterior approach. From our 
work, we feel that in many cases it is 
anatomically and surgically impossible to 
completely remove the stellate ganglion 
by an anterior approach. We feel that 
where it is reported that the entire stellate 
ganglion is removed anteriorly, that in 
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some cases the inferior cervncal and the 
first thoracic ganglia are not fused to 
form a steljate pnglion and that in reality 
only the inferior cer\fical ganglion has 
beeri removed, leaving possible sympa- 
thetic channels that have not been in- 
terrupted. It is our feeling that if further 
work along this line is done through the 
posterior approach, positively’’ denercating 
all sympathetic fibers to and from the 
head, the results will be much more con- 
clusive. As It IS, we believe that manv 
failures are due rather to incomplete 
dener\’_ation rather than a failure of the 
operative procedure to cure. In other 
words, we feel that if surgery is resorted 
to for these types of pains, the surgery 
must be complete and that until more 
vork and many failures are reported, 
we are not warranted in discrediting the 
surgical procedure in this type of case. 


CASE REPORT 

J. B., aged t^Yenty-three, married, one chile 
Occupation law student. Referred by D. 
Manford Waltz. 
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referred back to us for sympathetic ganglioncc- 
tomy. Because of the fact that the patient 
was an extreme psychoneurotic, we hesitated. 
The patient was hospitalized and studied. A 
few days after admission, the pain became so 
severe that he went into a semi-delirium and it 
was necessary to use intravenous sodium 
amytal for about ten days. The entire nasal 
condition was rccheckcd and found quite 
normal. In the meantime, a psychiatric con- 
sultant advanced the opinion that this was 
purely’ a functional affair. Finally’ two factors 
influenced us to attempt the operation. First, 
the insistence of wife and parents that somc- 
thing be done, no matter how small the chance 
of relief; second, the fact that the pain was 
aiw’ay’s localized in the area here described, 
w’hich corresponded accurately to the course 
of the ophthalmic artery. 

Operation, December 29, 1929 at Virginia 
Mason Hospital. Removal of the right inferior 
cervical and first thoracic ganglia. In this case 
the ganglia had not fused to form a stellate 
ganglion. Postoperative recovery was unevent- 
ful and the patient was discharged on the 
tenth day. Since then he has had various 
complaints. Hyperesthesia of his right arm 
with severe pain developed, probably because 
he had been told he might have pain in his 
arm. The pain complained of before operation 
has not returned but he has developed pain in 
the right side of the nose. He is steadilv 
improving. 


avAbllU CONDITIONS 
OF THE BOWEL 

The results of lumbar syonpathetic gan- 
glionectomy in Hirschsprung’s disease or 
megacolon have been favorably’ reported 
y many’ authors. The fact that colectomy 
merely resulted in a similar dilatation of 
t e bowel more cephalad indicates defi- 
nitely the neurogenic origin of the disease. 
Ihe removal of the left second, third and 
ourt ganglia and trunk has definitely' 
become the recognized method of treatment 
o megacolon. That exactly’ the same opera- 
be used for a spastic condition 
r;ri' exactly’ the opposite, seems almost 
icu ous. Strangely’ enough, we hav’e done 
operation for both conditions, 
%Mth perfect results in each case. 
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Mc^acohn: T. M. male, aged eleven. Birth- 
place, ^^'est Indies. Referred by Dr. George 
Miller. 

Chief Complaints: Severe constipation, awk- 
wardness and stiffness, enlargement, coldness 
and blueness of legs. 

This child was the third of 5; all the others 
are normal. Very difticult instrumental delivery 
The mother noticed that the left leg was 
larger than the right at birth. Mentally he was 
fairly bright, possibly slightly less than average 
intelligence. Always ver>- awkward and unable 
to run and play with the rest of the children 
because of the awkwardness which caused him 
to fall. His legs have always been shapeless, 
with thick skin and the left buttock much 
larger tlian the right. There has been increasing 
constipation and for the past year; drastic 
cathartics and enemas have been necessary. 
The mother states that his abdomen is pro- 
truding more and more. The following abnor- 
malities were found on evamination; arrested 
hydrocephalus; the skin of the entire body 
thick and indurated, especially in the lower 
extremities, more marked on the left leg and 
buttock; the legs were very shapeless; abdomen 
protruded markedly; gait spastic and awkward; 
hypertonus of musculature and exaggerated 
reflexes; feet wide and flat, with blunt toes: 
marked purplish discoloration of the skin of 
the outer half of the left leg from ankle to 
buttock; feet ven,* cold and clammy. Diagnosis 
was made of spastic diplegia, early megacolon, 
elephantiasis and arrested hydrocephalus. In- 
tensive study revealed no fliaria and it was 
decided that the skin condition was more of a 
scleroderma type of thing. X-ray examination 
showed only a moderate enlargement of the 
colon. Practically all of the findings were 
thought to be due to symp.athetic dysfunction 
a.nd sympathectomy was advised as a possible 
tlierapeutic measure. 

Operation, July 13. 1929, Providence Hos- 
pital, Seattle. Bilateral lumbar ganglionec- 
tomy was done, using the transabdominal 
approach. On the right side the second, third 
and fourth lumbar ganglia and trunk were 
removed. On the left side large varicose veins 
in close a^ociation with the trunk rendered 
complete removal difticult. The second and 
third lumbar g*ang!ia were removed and all 
rami severed, as much of the fourth ganglia 
and as possible were severed and we felt that 
complete denervation to the limb had been 
accomplished. 


The patient made an uneventful recovery 
and was discharged on the fourteenth day. 
There was immediate improvement in bowel 
function. Vithin a few weeks the bowel func- 
tioned nonnally e\'ery daj' without cathartics 
or enemas. The limbs seemed smaller. The 
temperature of the lower extremities was in- 
creased and the feet were warm and dry. 
The peculiar purplish discoloration Iiad almost 
entirely disappeaVed and the gait seemed 
improved. 

The patient was sent to a boys’ school in 
Vancouver, where he received excellent physical 
culture and was not seen for six months. Six 
months later, the change was remarkable. The 
abdomen was flat and his bowels moved 
normally every day. He had developed into a 
manly little fellow, his legs were shapely and 
only a slight trace of the enlargement and 
thickness of the skin remained. His gait was 
quite normal and he is now able to run and play 
witl: the other boys of his age. 

Spastic Colon: B. C., aged five, female. 

Chief Complairits: Convulsions and con- 
stipation. 

History: Shortly after birth this infant began 
having generalized convulsions. The bowels 
have always been very constipated and for the 
past two years daily enemas have been neces- 
sary. Convulsions have been both of the petit 
mal and grand mal t\-pes and very numerous. 
Mental development almost nil, although the 
child looks very bright. The bowel movements 
for several years have been in the form of 
small, hard, round pellets. There seemed to be 
a direct relationship to the convulsions. When 
the constipation was particularly severe, the 
convulsions would be more frequent and much 
more intense. X-rays showed a small, spastic 
colon. It was felt that relieving the spastic 
condition of the bowel might alleviate the 
convulsions to some extent. Besides these 
conditions, there was a marked spasticity of 
the lower limbs, with jerky, purposeless 
motions. 

Operation, Januarx- 18, 1930, Virginia Mason 
Hospital. Left lumbar sympathetic ganglionec- 
tomy, removing the second, third and fourth 
lumbar ganglia on the left side. There was a 
marked enlargement of the second ganglia and 
a large white ramus to the ganglion was also 
severed. The sigmoid was entirely retroperi- 
toneal and was mobilized. Uneventful recox'ery. 
Milk of magnesia in small doses was used for a 
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few weeks. For the past two months no ca- 
thartics or enemas have been necessary. The 
child has two perfectly normal bowel move- 
ments daily. The convulsions are markedly 
diminished in intensity. The left limb is much 
less spastic and is much warmer than the 
right and seems to show more purposeful 
motion. X-rays show a normal colon. 

CO.MMENt 

How can we reconcile the relief of oppo- 
site conditions of the bowel causing con- 
stipation by exactly the same operation? 
This can be easily explained on the assump- 
tion that the sympathetic innert^ation of 
the gut tends to keep it in tone, in other 
words, tends to keep it in the position in 
which it finds itself. Furthermore, phy- 
siologists have shown us that the organ 
itself determines its next response to the 
same stimulus. On this basis in megacolon 
the dilatation tends to be increased by the 
sjrmpathetics and in spastic conditions it 
tends to become more spastic. The spasm 
of the sphincters due to S3'mpathetic 
innervation also plays a large role. When 
the sympathetics are severed sphincter 
spasm is relieved and the bowel is placed 
in a position of automaticity which places 
it in the optimum position for proper 
function. Perhaps this theory^ is not tenable, 
but it offers a very likely explanation of 
our results in these 2 cases. 

In the first case, denen,ration of the 
sympathetic supph* of the limbs resulted 
in a marked improvement of the spasticity 
and a marked lessening of the thickness 
of the skin so that the limbs took on a 
normal function and normal appearance. 
In the second case, there is also an apparent 
improvement in the spastic condition of 
the limb on the operated side. 


SUM.MARy 

Fourteen cases of sympathetic ganglio- 
nectomj' are reported. In 7 cases dorsal 
gangiionectom}' was done, using the re- 
moval of the second rib and transverse 
process as the approach. In the other 7 
cases the lumbar ganglia were removed 
through a transabdominal approach. 

Four lumbar ganglionectomies for chronic 
polj'arthritis resulted in relief of pain and 
marked progressive improvement in joint 
function. 

Three ganglionectomies for Buerger’s 
disease with vasospasm 2 dorsal and i 
lumbar are reported. 

Two cases of amputation pains and one 
of brachial plexus avulsion are reported in 
which dorsal ganglionectom\' gave some 
relief. 

Two cases of dorsal ganglionectoms' 
for painful conditions of the face are re- 
ported. One case of trifacial neuralgia with 
recurrence of pain after severing of the 
sensor^' root has had complete relief for 
one year. Another case of at\'pical pain in 
the face gave inconclusive results. 

One case of megacolon and i case of 
spastic colon were entirelj* relieved b}' 
lumbar ganglionectom^^ 

CONCLUSIONS 

These results demonstrate conclusively 
that a large variety of conditions are 
enromouslj' benefited b^- sympathetic nerve 
surgery. The field has not even been 
scratched as yet. The theoretical possibili- 
ties have not been dealt with. They offer 
so many conjectures that to mention them 
is to invite ridicule. We feel that many of 
the major surgical advances of the future 
will take place in the realm of the sym- 
pathetic neiA'ous system. 
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INJECTION TREATMENT OF VARICOSE VEINS 

A GENERAL DISCUSSION* 

H. O. McPheeters, m.d., f.a.c.s. 

MINNEAPOLIS, MINN. 


M uch has been written on the 
history of the injection treatment 
of varicose veins and for the 
sake of brevity I will mention the high 
spots only. Although in reality it dates 
from the invention of the hypodermic 
syringe by Pravaz in 1853 yet no definite 
progress was made in this work until 
Linser in 1911 noticed that following the 
treatment of syphilis by the intravenous 
medication of bichloride of mercury the 
veins often became sclerosed. Sicard in 
Paris noticed the same thing when using 
luargol and from this he- later developed 
the sodium salicylate which has been 
used so widely. Linser in 1923 changed 
to a 20 per cent sodium chloride solution 
which, I believe, he still uses in preference 
to all others. In 1917 Kausch in Vienna 
and later Nobl developed the sugar 
solutions which have recently become 
very popular. 

A word must be said about the etiology 
of varicose veins. In an earlier article I 
endeavored to explain all cases on an 
obstructive basis inferring that garters, 
etc. were responsible for the varicose 
formation. Many writers of late have 
repeated this. I now believe that the 
majority of cases can best be explained 
on a congenital basis. By this I mean 
that the individual has been born with 
defective vein walls. These walls are 
competent to withstand the strain until the 
patient is required to stand on his feet 
long periods of time; until pregnancy 
develops with the consequent increase 
of the blood flow from the uterus; or until 
an injury occurs causing congestion and 
inflammation. Under this increased pres- 
sure the vein walls give way and typical 
varicose veins develop. The presence of 
an endocrine factor cannot be denied 


as is proved by the marked aggravation 
of most cases associated with the meno- 
pause. In all our biopsy work we have been 
unable to find proof of the theory of an 
infection in the vein wall as the primary 
cause of the varicosities. 

The theory of the treatment is to cause 
a thrombus formation within the vein, 
the end-result of which is • a complete 
sclerosing of the vein walls, a thrombus 
and obliteration of the vein lumen. The 
cause of this thrombus is still debatable. 
Some argue that it is a change of the blood 
constituents, others that it is due to an 
irritation or injury to the intimal cells 
lining the vein following which fibrin 
is laid down and a true thrombus is formed. 
The exact changes at this point in the 
development of this clot and thrombus 
are as yet not definitely settled. 

It is a well known and accepted fact 
that the first requisite for blood clotting 
and thrombus formation is a slowing or 
stagnation of the blood stream. With 
this condition prevailing the presence of 
infection in the blood stream or the 
introduction of some foreign body will 
cause the deposit of tissue fibrinogen 
and subsequent clot formation. If the 
injected solution is sufficiently irritating 
to cause injury to the intima then this 
reaction takes place more positively and 
the subsequent process of organization 
seems to proceed more rapidly. We have 
proved, however, that this clot and throm- 
bus formation may take place without 
any demonstrable injury whatsoever to 
the intima. The pathology of this reaction 
will be developed later on. 

The operative removal of entire groups 
of varicose veins as practiced in the past 
and according to recognized technic is 
no longer practiced by the profession in 
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general. It is true that there are surgeons 
here and there who still refuse to have 
confidence in the injection treatment and 
believe that it is only a palliative measure. 
The great majority of surgeons, however, 
are rapidly becoming convinced of this 
more modern mode of treatment. 

There are many men who still believe 
in the combined operative and injection 
treatment. They never inject those vari- 
cose veins above the junction of the middle 
and lower third of the thigh. These 
surgeons ligate the great saphenous trunk 
at or near the sapheno-femoral opening 
and some even advise excision of the great 
saphenous trunk in the thigh. The remain- 
ing varicose segments below this point 
are then injected with some sclerosing 
solution. The advocates of this method 
hold that the preliminary ligation of the 
great saphenous vein precludes the possi- 
bility of the development of an embolus. 
This, of course, is on the theory that 
the embolus formation from a portion 
of the thrombus is aspirated upward 
from the saphenous vein and into the 
blood stream of the great femoral. Like- 
wise the3' do not seem to take into con- 
sideration that thrombi can develop at the 
point of ligature and extend upward 
as well as from an open vein. Other sur- 
geons, such as de Takats, who are frank 
advocates of the injection treatment be- 
lieve m the operative treatment for those 
cases with extensive varices of the lower 
leg in which there are man^^ large branches 
communicating with the deep system of 
veins. Such cases usually have a Trendelen- 
burg negative test as well as a positive one. 
In such cases the surgeon raises the skin 
and then cuts and ligates all the com- 
municating veins that can be found. This 
IS really done radically. With this procedure 
1 emphatically disagree inasmuch as I 
beheye the same or better results can be 
obtemed by the injection treatment alone. 

this theorj^ as to the formation of 
emboh cannot be considered tenable in 
view ot the recent experiments which 
have been made with the aid of the 


fluoroscopc and which prove conclusively 
that the How of blood in an extensive 
case of varicose veins is downward from 
the sapheno-femoral opening and that it 
enters the deep system or veins through 
the communicating branches in the lower 
leg. An\' thrombus formed would thus 
be forced distallv and wedged more 
firmly into the smaller and branching 
veins below, rather than aspirated upward 
and onward to the heart. Particular^ 
would this be so when the patient is on 
his feet and walking about. Likewise 
it has been proved repeatedly at autopsy 
examinations that the thrombus following 
the injection of sclerosing solutions extends 
upward to the main sapheno-femoral 
opening and limits its formation verv 
abruptK- at that point. This is in accord- 
ance with the thcorv that stagnation 
is the first requisite for the deposition of 
the fibrinogen in sullicient concentration 
for clot formation. The blood How in 
the main femoral trunk is so rapid that it 
prevents these factors from having effect. 
With the great saphenous so thrombosed 
from the sapheno-femoral opening down- 
ward there would be much less possibilitv 
of new varicose formations through col- 
lateral veins at this point. Thev might 
occur, however, through remaining com- 
municating veins. Recurrences will develop 
following either the operative or injection 
method as will be discussed later on. 

At the present time most men on the 
continent prefer to use the salic\’late 
solutions after the method of Sicard, 
the quinine and urethane after the method 
of Genvriere, the 20 per cent sodium 
chloride after the method of Linser, and 
the sugars as suggested by Prof. Nobl. 
In this country- most men prefer the 
sugars in preference to all other solutions. 
Of these there are manx’ difl'erent prep- 
arations on the market. The most com- 
mon of these are the invert-sugars 50 per 
cent, 60 per cent and 75 per cent; equal 
parts of 50 per cent dextrose and 30 per 
cent sodium chloride, dextrose or glucose 
50 per cent, and the invertose and invertose 



Ni \v Si nu s \’oi., X. No. i 


McPhccters — ^\^aricosc Veins 


American Journal of Surgery 


21 


compound solutions. The biciiloridc of 
mcrcurv lias been discarded by practically 
all clinicians as it has many objectionable 
features and no advantages over the 
others. 

I prefer the invert-sugar 75 per cent 
and the dextrose 50 per cent in combina- 
tion \Yith sodium chloride 30 per cent 
for the use in the treatment of all extensive 
cases of varicose veins. The quinine 
and urethane is then used for injecting 
the varices that have been mi.sscd at the 
first sitting. These arc termed “pick ups.” 
They are also used in cases where there 
is an occasional small varix. The salicylates 
and 20 per cent salt have both been 
discarded on account of the severe cramps 
which they produce. 

The indications for the injection treat- 
ment of varicose veins arc so broad and the 
contraindications so narrow that it is only 
occasionally that we find a case in which 
treatment is contraindicated. 

Pregnancy is no longer considered a 
contraindication and particularly so during 
the first four or five month.s. The patient 
may not be cured of the veins during that 
time but she can be relieved from all 
painful and distressing varices to that 
she can continue throughout the pregnancy 
in comparative comfort. All veins remain- 
ing following the pregnancy arc treated 
later, usually about three to four months 
postpartum. 

Varices of the labia arc often seen during 
pregnancy and at times are verj' painful 
and distressing. These cases arc also 
seen in the non-pregnant woman and may 
cause pain with each menstrual period. 
Varice arc very amenable to the injection 
treatment and should be injected if they 
arc painful or cause disability. 

The cardiovascular case is on the 
border line. I believe that no patient 
should be treated who is so sick that he 
must lie in bed. We know, as previously 
discussed, that the first factor needed 
for the development of a thrombus is a 
retardation or stagnation of the blood 
flow and this would be most marked in 


the prone position in bed. There would 
be a real danger here of the thrombus 
extending into other veins of the deep 
sy.stcm with such a poor circulation. If 
the patient has a cardiovascular condition 
with many large varices causing a stagna- 
tion in the lower legs and yet is able to 
be about I believe the injection treatment 
of the varicose veins will very definitely 
and positively increase the circulation 
of the lower legs and thereby relieve the 
extra stress and strain on the general 
system by checking the backward flow 
of blood. 

The patient from seventy-five to eighty 
years of age will enjoy being relieved 
from distressing varicose veins just as 
much as the one who is thirty years old 
and there is no reason to fear complications 
in any form in the elderly patient, following 
this treatment, any more than in the 
young person. 

The obese person does not ofler a con- 
traindication except that it is much more 
dilficult for the doctor to inject an obese 
person than one not so fleshy. The vein 
walls in the fleshy thigh are thinner and 
lie unsupported in the fat. With careful 
technique, however, this need not be 
feared. The operator is much more prone 
to make a perivascular injection and to get 
a slough formation. 

If a patient presents much edema and 
swelling of the feet this may come from the 
varicose veins per se or it may be a cardio- 
renal condition or it may be the result 
of an old infectious thrombophlebitis. 
It is in this condition that it is so very 
important for us to make a positive 
difl'erential diagnosis and to use the 
Trendelenbur" and Perthe tests as aids. 

o 

It matters not whether the patient gives 
a history of one or a dozen attacks of an 
acute infectious thrombophlebitis as long 
as the patient has recovered from the 
infectious and inflammator}- condition at 
the time and as long as he responds to 
the appropriate tests. Decide each case 
by itself. 

Any patient who gives a positive, 
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negative, double or nil Trendelenburg 
test should be injected. Any patient who 
gives a positive Perthc test may be injected 
regardless of whether the Trendelenburg 
test shows a definite reverse flow or not. 
By this I mean that any patient who has a 
group of varicose veins which causes 
stagnation of blood and an increased 
congestion of the lower legs is better off 
when relieved from this e.vcess o\'erflow 
from the venous system. If the Perthc 
test is positive we know that the deep 
system is functioning and competent to 
take care of all the venous blood from the 
extremity. The general condition of the 
patient can be improved by relieving 
the varicose veins which throw an increas- 
ing load on the system in general. 

The one contraindication accepted bt’ 
all physicians is the case where a definite, 
positive, infectious thrombophlebitis has 
been present at some time in the past, 
either following confinement or otherwise, 
and which has left the deep venous system 
of the leg severely injured or destroyed. 
In these cases the varices may be entirely 
compensatory' in nature and therefore 
must be preserved. On the other hand, the 
mere fact that the patient gives a history 
of a deep thrombophlebitis must not be 
takeri as a positive contraindication to 
the injection treatment of her A'ariccs 
which maj' be present coincident with the 
former. If the patient responds correctly 
to the various tests which are used to prove 
the functioning of the deep venous cir- 
culation, and the circulation in the varicose 
veins which may be present are of a 
reser\'e flow, the author sees no reason, 
whatsoever, why they should not be 
treated. 

Recent cases or thrombophlebitis in 
the deep system will be a positive and 
definite contraindication and must remain 
so until time alone has proved the extent 
of destruction to the deep circulation and 
the infectious condition has entirely quieted 
down.*Many authors feel that the stimula- 


* Pf- P’Neil of Boston has recently ad- 

the injection of the large veins above the area of t 


lion produced following the injection 
treatment may rc.Tctivate the latent infec- 
tion of thrombophlebitis, which at times 
persists for years. 

Many inquiries have been received as to 
whether or not the deep system would be 
capable of caring for the increased 
circulation after the dilated supcrfici.ai 
varicosities liavc been thrombosed and 
destroyed. 

It is undoubtedly not clear to those 
asking these questions that the blood in 
the large varicosities is due to an overflow 
and that it is a part of a vicious circle. 
As stated before, all this blood has already 
passed upward in the deep system and 
should have gone onward to the heart 
and lungs. Instead of doing so it h.as run 
backward as an overflow through a break 
in the wall or through deficient valves 
and must again be drawn inward through 
the communicating veins of the lower 
leg to again pass upward toward the 
heart. Thus it is clear how part of the 
blood spills over and flows backward all 
the time to fill the varicose veins and it 
is this overflow of the vicious circle that 
it is desired to stop. There is no increased 
demand on the deep veins by the oblitera- 
tion of the varicosities but rather they 
arc relieved of the excess load of con- 
tinually carrying upward the blood which 
they have already passed toward the 
heart but which ran out through a break 
in the wall to reenter the deep system 
below. The superficial venous circulation 
of the lower leg which is still normal will 
continue so and will carry the blood 
upward and into the deep system with the 
veins protected by vah'es, and be un- 
hampered by the reverse or stagnant 
flow formerly present in the varicosities. 

infectious thrombophlebitis in the superficial group. 
This he has done ^vith the theory' of completely blocking 
the patent vein above the thrombophlebitis area Avith a 
firm, hard thrombus. This vould prevent the rcvci^c 
flow and pressure from above into the inflamed area 
and he also believes that there is very* little possibility 
of an extension of the active infection present into the 
firmlj' thrombosed veins above. This is a new idea 
and may prove to be a good one. 
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Technic: The actual technic used in the 
injection treatment of varicose veins varies, 
of course, with the individual phj'^sician. 
The majority of those employing this 
mode of treatment have come to agree 
that the more empty the vein is of its 
contained blood and the more concen- 
trated the solution mav be within the 
vein, the better and more rapid the result. 
Each physician must decide for himself 
as to how this can best be accomplished. 

The advocates of HgCh (Fig. i) argue 
that they should bring the solution into 
direct contact with the intima. They do 
this by first introducing the needle into 
the vein and then compressing the vein 
wall above the point of the needle as the 
solution is injected. This momentary con- 
tact is supposed to be sufficient. The 
patient may be sitting, standing or prone 
with‘ this technic. Immediately after 
the injection the needle is withdrawn and a 
sponge strapped tightly over the site of 
the injection. This gives a good thrombus 
about 2 in. in length. 

Many physicians using quinine and 
urethane (Fig. 2) simply inject the solution 
directly into the distended vein with the 
patient sitting or standing. The percentage 
of good results is small this way; however, 
if the vein is emptied of the blood and the 
flow restrained by the use of tourniquets 
as the solution is injected, most perfect 
results will be obtained. 

Some prefer (Fig. 3) to make only one 
injection at a sitting and after entering 
the needle point into the vein lumen they 
have an assistant strip the blood from the 
distended vein with the two index fingers. 
The solution is then injected and held 
localized for three to five minutes. If the 
vein has no collaterals this technic works 
well but as a rule collateral veins are so 
numerous that the solution diffuses very 
rapidly. 

Other operators (Fig. 4) use some type 
of occluder as suggested in Rheifs clinic 
and by Theis. This is often very satisfac- 
tory but I prefer to use a hea^'■y 3 '^ in. 
lead wire or soft copper tube. This can be 


moulded to the segment treated and then 
held by an assistant. 

I prefer to use the effect of gravity to 



Fig. I. Fig. 2. 


Fig. I. Technic for injecting bichloride of mercury. 
This is best done by introducing needle into dis- 
tended vein and then injecting solution with vein 
walls collapsed by thumb pressure as shown. This 
may be done with patient either sitting or standing. 
Fig. 2. Injection of varicose veins with quinine and 
urethane. Most operators do this with patient stand- 
ing and inject directly into filled vein. Author prefers 
to inject solution into empty vein and with use of 
tourniquets as with any other solution. 

empty the vein as much as possible and 
then retain the solution locally by the use 
of tourniquets. The leg may be dropped 
below the level of the table or the patient 
ma}'^ be asked to sit up if more back 
pressure is desired to offset the pressure 
under which the solution is injected. In 
view of the expei'iments with the aid of 
the fluoroscope which demonstrated that 
any movement of the muscles of the leg, 
raising of the head or raising of the body 
tended to cause a reflux of the injected 
solution, forcing it out of the varicose 
veins and into the deep system, I have 
considered that the patient be absolutel}’- 
relaxed and in the reclining position during 
the injecting process. This, it seems to me, 
keeps the solution from being diluted with 
blood and also prevents dissemination 
of the injected solution into the deep veins 


Amcrjcnn JournnI of Surpcrv 


j\'I cPhccte rs — Va r icosc Vc i n s 


Ocionin, 1030 


until it is desired. I therefore keep the result as we gel by the more clumsy technic 
patient absolutely relaxed and motionless of holding on the syringe, speeds up the 
until the desired sclerosing effect has taken work, demands less syringes, and removes 



3- Fi<;. 4 . 

^'and ^cuS^ocaiiy Solution then injectetJ 

Fjg. 4. Use of soft lead wire to retain solution. It is similar to t lie Theis occluder. 


place. This takes from three to five mil 
utes. As the needle is withdrawn spom 
pressure is made at the site of the injcctio 
and held in place with adhesive. Fin 
pressure is made over this sponge fc 
another three to five minutes to be sui 

0 no leakage and of the needle tract bcin 
closed by a clot. The sponge is remove 
twenty-four to forty-eight hours later. 

It was recently suggested by one of m 
assistants at the clinic* that instead c 
holding the syringes with the needles i 
the vein following the injection and whil 
allowing the sclerosing fluid to act tha 
the needles be forced through the vei 
and thus transfixed (Figs. 5-7). Thi 
would then leave the shaft of the needl 
plugging the opening m the proximal sid 

01 the vein so as to prevent perivascula 
leakage and with the point of the needl 
resting m the tissue beyond the vein thu 
preventing the blood and fluid from leakin 

onto the sfcm. It accomplishes the sam 

Dr. Elmer M. Ruston. 


the possibility of leakage if the assistant 
inadvertantly withdraws the needle from 
the vein wall while holding it in situ. 
The latter is the most frequent cause of 
periphlebitis and sloughs and is often 
unrecognized, at the time. 

The technic just described is that 
preferred with any solution that I may 
use and whether one or many injections 
are to be made at a time. Some prefer to 
make only one injection at a sitting and 
repeat every two to four da3'S. There is 
no real objection to that idea. I prefer, 
as a rule, to treat the entire case at one 
time, whether on one or both legs. If the 
condition is verj* extensive on both legs 
then one leg ma\' be treated on one daj' 
and the other leg a few da^'s later. 

ideal thrombus is about 34 i^i- i^^ 
diameter as experience has shown that a 
thrombus of this size organizes more 
rapidly It seems clear that it should take a 
arge thrombus much longer to become 
organized and absorbed than a small one. 
t IS also clear that there is a much greater 
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possibility of recanalization of the large 
thrombus than of the small one. If the 
veins are size one then no attempt is made 



Fig. 5. 


to collapse them other than at the sites 
of puncture. If they are large an attempt is 
made to compress them so that the throm- 
bus may be small vhen formed, thus 
markedly shortening the period of organi- 
zation. Often the entire vein is collapsed 
by the use of multiple strips of adhesive 
from groin to ankle (Fig. S). This has the 
added effect of “sausagizing” the vein 
into segments and thus still more preclud- 
ing the possibility of embolus formation. 
Elastic stockings should not be worn for the 
first two days following the treatment 
but may be used after that. If used from' 
the first they would completely empty the 
varices and oftentimes no thrombus will 
form at all. It has been suggested that if 
the injury to the intima were severe enough 
we might have the walls of the vein adhere 
and close the vein without a thrombus 
formation. Our biops\" sections ha^•e failed 
to show this in a single case and I do not 
believe that it occurs. 


As with an}’- surgical procedure com- 
plications still arise and probably always 
will. The most common complication fol- 



Figs. 5 .nnd 6. TypiMl case of varicose veins first 
appearing in mid-thigh. Typical great saphenous 
involvement. Circular markings are where tourni- 
quets would be applied wJiile separate markings are 
on loops to be injected. 

lowing the injection of the sclerosing fluid 
is the periphlebitis along the course of 
the injected vein. This comes from i 
of 3 different causes: (i) The direct injec- 
tion of the sclerosing fluid outside the vein; 
(2) leakage of the injected fluid through a 
needle puncture in the wall of the vein 
either where the needle has transfixed the 
vein and thus punctured the posterior 
Wall unintentionally or where through 
careless technic compression has not been 
maintained sufficiently long at the site 
of the injection after withdrawal of the 
needle to allow the needle puncture in 
the vein wall to become sealed wdth the 
clot; (3) by the direct passing of the scleros- 
ing fluid through the wall of the vein where 
the vein wall was extremely thin or where 
the fluid was injected under undue pres- 
sure. This periphlebitis usuall}^ is not 
severe and as, a rule is of no particular 
consequence other than causing the patient 
some mental distress and local soreness. As 
a rule it reaches its height on the second day 
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and has practically disappeared by the fifth 
to sixth day unless a definite amount of the 
fluid has been injected perivascularly. 


If a periphlebitis does develop external 
support in the way of bandages or adhesive 
strapping and localized, moist heat will 



Fig. 7. All varices treated with tourniquets remaining in situ following hast group of injections. The needles arc 
left in silu and transfixed through vein preventing leakage. Varix punctured carelessly at one point. Immediate 
sponge pressure maintained by index finger as shown to prevent leakage. 

Fig. 8. All needles removed and sponge pressure applied and held firmly in place with adhesive straps. Thispre 
vents leakage, sausagizes vein and maintains pressure support throughout at least 48 hours during period o 
thrombus formation. 


The amount of fluid injected perivas- 
cularly needed to produce a severe peri- 
phlebitis or a true destruction of the tissues 
and a slough will, of course, vary according 
to the particular solutions used. With 
the bichloride this needs to be only a very 
small amount, probably not more than i 
or 2 minims, with 20 per cent sodium 
chloride 8 to 12 minims, and with the 
sugar solutions 2 to 4 c.c. 

Some authorities have stated that peri- 
phlebitis and sloughs will not occur with 
accidental perivascular injections of the 
sugar solutions. With this I cannot agree 
for I have seen them myself. It is true, 
however, that the sugar solutions are by 
far the safest of all those used and have 
less likelihood of causing complications. 


give much comfort. Ice packs at tini^ 
are more comfortable than heat. If this 
condition is present in the lower leg the 
ace bandage or an elastic stocking sen'es 
the purpose well. If it is present in the 
large veins in the thigh strapping with 
strips of adhesive 3 in. wide extending 
about half way around the thigh is best 
(Fig. 9). This gives the added support 
and is very comfortable to the patient when 
on his feet. If the condition is very severe 
then rest in bed with continuous hot packs 
terminates the condition more quickly- 
This, however, I try to avoid in accordance 
with the theory of clot formation pre- 
viously discussed. I beliex'e that the throm- 
bus is more limited to the varicose veins 
and that there is less likelihood of its 
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extending further with the patient up and 
about. This also precludes the possibility 
of embolus bj* aspiration from the great 
saphenous. If a slough develops excision 
and immediate suture with non-absorbable 
sutures is probably the quickest way out 
of the difficuitv. Thev, however, un- 
doubtedly cause a larger scarring and 
more pigmentation than will follow the 
usual course of letting the slough separate 
and heal under the usual dressings. I 
believe sloughs can be avoided by very 
close attention to a careful and proper 
technic. Thej'- will always happen in the 
hands of men beginning this Avork until 
they learn the fine details. 

Fatalities directly due to the injection 
treatment no longer occur or at least 
those due to the formation and develop- 
ment of a pulmonary embolus are very 
rare. It must be admitted, however, that 
they have occurred and I was so unfor- 
tunate as to have one develop in a case 
that I had treated personally. This 
occurred while the patient was up and 
walking about on the lawn. The patient 
had a positive Trendelenburg reaction and 
the blood flow was downAvard from the 
sapheno-femoral opening. It is thus clear 
that AA’e most certainly did not get the 
embolus by aspiration upAAnrd from the 
saphenous system. This also lends AA'eight 
to the theory (AA-hich I haA’-e neA^er seen 
quoted elseAvhere) that AA'hen emboli do 
occur from A^aricose A-eins they are aspi- 
rated iuAA’ard through the communicating 
A’^eins into the deep system and then up- 
Avard toAA'ard the heart. Violent exercise 
could break oft' a limb or branch of this 
thrombus resting in the A'eins as the 
branches of a tree, yet it is A^ery plausible 
that this AA'ouId rarely occur AA’hen the 
patient AA’as going about his usual AA’ork. 

It is also true that fatalities are continu- 
ally occurring secondarily and associated 
AAuth this treatment. It is just as important 
or more so that the most extreme asepsis 
be maintained throimhout this treatment 
as AA^en giAung any type of intraA’enous 
medication or therapy. This, lioAA’eA’er, is 


oftentimes entirely disregarded and the 
AA'ork is done in the most careless, slipshod 
manner AAUth no attention paid to asepsis 



Fig. 9. Typical case of varicose ulcer fed b\' group from 
venous system from groin to ankle. Varices size 4 
at groin to knee and size 3 from knee to ulcer. Very 
extensive. Typical wide strips of adhesive applied 
for support during the ten days following the 
treatment. 

AAdiatsocA^er. It is also plausible that the 
infection may be hematogenous from some 
infection present in the stagnant blood in 
the large A'a rices at the time of the injec- 
tion so that the thrombi themseh'^es 
become directly inAmh'^ed as in an}'^ case 
of acute infectious thrombophlebitis. 

In one case recently seen in consultation 
a staphylococcus infection had dcA^eloped 
in all the large A-aricose loops from the 
loAA^er leg to the groin and on opening these, 
typical stapliAdococcic pus AA^as obtained. 
The patient deA^eloped a typical pulmonary 
embolus AA’ith infarct and died three days 
later of a right loAA’er lobar pneumonia. 
The findings AA^ere those of a septic infarct 
formation rather than of true pneumonia. 
The source of this infection could not be 
traced yet there is no question but that it 
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was there and that in all probability it 
was introduced at the time of the injection 
treatment. 

Another fatality recently occurred in a 

Ij V 

case where the treatment was giyen con- 
trary to all rules of the game. In my opin- 
ion this fatality was entirely needless. 
The patient was seen with a yery seyere 
acute Infectious thrombophlebitis of the 
yeins in the lower leg. She was sent home 
to bed for the usual treatment with hot 
packs, rest and eleyation. Ten days later 
two injections of a sugar solution were 
giyen. Following this the patient deyeloped 
a seyere reaction locally which suggested 
the formation of a hematoma or a periyas- 
cular infiltration. This was subsequently 
incised for drainage. Following this further 
injections of bichloride of mercury were 
giyen. The patient’s general condition 
was steadily downward and ten days later 
she developed a general septicemia evi- 
denced by four successive positive blood 
cultures. All authorities agree that no 
case of acute infectious thrombophlebitis 
should ever be submitted to the injection 
treatment for his varicose veins until 
weeks and months have proved that all 
tenderness and signs or evidences of the 
acute infection have entirely disappeared. 
Some authorities even go as far as to sav 
that no case having had an infectious 
thrombophlebitis should ever receive this 
treatment. I do not subscribe to this dras- 
tic stand, however, but believe that the 
clinical and careful examinations and study 
of the case at hand should settle this point. 

Recurrences will continue to develop 
tollowing the injection treatment just 
as after the operative treatment. In 
connection with this point it is very 
important that our records be made more 
thorough at the time of the first examina- 
tion. 11 the patient returns at the end of 
one, two, or more years and shows a 
varicose vein formation it is very important 
or the physician and his reputation to be 
positive as to the point whether this is a 
np- formation or whether it is a recurrence 
of the old. Carefully prepared records 


at the time of the first examination will 
usually settle this point. Oftentimes the 
new formation is a vein lying parallel 
with the one previously injected. This 
often happens in the lower thigh and also 
just internal to the tibia. The previously 
treated vein may be only a remnant or a 
fibrous band yet clearly distinct from the 
new formation. Such a case could easily 
be classed as a recurrence by the doctor 
as well as the patient and usually would 
be so recorded. 

Recurrences develop due to either weak 
and mildly irritating solutions or to the 
fact that the case was not treated drasti- 
cally enough at the first sitting. By that I 
mean the case was treated by the single 
injection method and by the use of a 
solution that obliterated a small portion 
of the vein at a time. The collateral veins 
would continue to dilate almost as rapidly 
as the other veins would be thrombosed. 
If the solutions are injected into large 
varices size 4 or larger which are filled 
and distended with blood it is certainly 
most logical that we would not have the 
solution in sufficient concentration to 
give results. Finally some veins are ver}' 
resistant to sclerosing solutions and may 
need several injections. Recurrences and 
new varicose formations are treated just 
the same as new cases would be, using the 
technic just described but a more highly 
irritant solution. Persistence and vigilance 
here spell success. 

When checking up on a previousK' 
treated case it is important to keep in 
mind the fact that if the etiological factors 
are still present in the individual case 
which caused the varicose formation to 
begin with, whatever they may have been, 
then it is very logical to expect more and 
new varices to develop. This should be 
explained clearly to the patient. When a 
dentist discharges a patient with all 
cavities filled he does not tell him he will 
never have another cavity form. The 
same holds true for a patient having 
varicose veins. 

There has been much discussion as to 
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the pathology developing following the 
injections. This has been studied in much 
detail in cooperation with Dr. N. H. 
Lufkin, pathologist at the Minneapolis 
General Hospital and associate in pathol- 
ogy at the University of Minnesota. 
Biopsy specimens have been made in 
more than 6o treated cases. In all, over 
900 sections of these specimens have been 
studied. These have been taken at intervals 
of from one hour to two and one-half years 
after the date of the injection. 

The biopsy specimens removed at one 
and two hours showed nothing more than 
a simple, red thrombus. No apparent 
pathological change had taken place in the 
intimal cells. The clot or thrombus at this 
stage was soft and was not firmly attached 
to the endothelial la^’er. 

Specimens removed after twenty-four 
hours showed somewhat difl'erent results 
depending on the solution used. Those 
specimens taken after the injection of 
75 per cent invert-sugar and the 20 per 
cent sodium chloride showed a definite, 
early thrombus formation through a small 
area at the immediate site of the injection. 
This was- a true laminated thrombus. 
Two centimeters away we found a simple, 
red thrombus with no sign of hyalinization. 
Only occasionally were leucocytes found 
infiltrating the subendothelial layers. At 
the site of the injection with the quinine 
and urethane the endothelial cells were 
actually destroyed for a distance of about 
I cm. and there was more leucocytic 
infiltration of the vein wall than with the 
other solutions. In this area a true throm- 
bus was found with large islands or pro- 
longations of blood platelets. Beyond 
this point the same red thrombus was 
present. 

In other sections of specimens removed 
at intervals of five, ten, twenty daj’^s and 
later, after the injection, the thrombus 
was seen to continue organization. This 
organization seemed to proceed most 
rapidly at the site of the injection and 
then extend along the vein, inA^olving the 
red thrombus so that the ultimate end- 


result was the same in both cases: a com- 
plete organization of the vein with the 
obliteration of its lumen. 

The work done abroad and reported 
on this same subject was after the use of 
bichloride of merciir^^, which is a very 
severe protein poison. In all those cases 
it was reported that the endothelium went 
through a stage of cloud}" swelling and 
was sloughed off. A somewhat similar 
condition was found by us with the quinine 
and urethane injections but not with 
the other solutions. This later finding 
agrees with the clinical results; by that I 
mean that the thrombus is harder and 
firmer following the quinine and urethane 
or the bichloride of mercury injections 
than after the sugar or salt injections. 
This work has been reported more fully 
elsewhere. 

And now we come to varicose ulcers, 
that common but painful and disabling 
complication of varicose veins. It is in 
this field in particular that I feel we have 
made such improvements in the method 
of treatment. 

It is now generally accepted without 
question that varicose ulcers are merely 
the end-result of the stagnation of blood 
in the varicose veins with a waterlogging 
of • the tissues with Ijmiph and edema, 
combined with the products of combustion 
giving a local acidosis. There is thus 
produced a local trophic state far below 
normal. The element of trauma or infection 
added to this lowered resistance of the 
tissue is sufficient to cause a tissue break- 
down and ulcer formation. 

If this theorv is correct then the ideal 
treatment should be to eliminate the 
reverse flow of blood in the varicose veins 
and raise the trophic state of the tissues 
near to the normal. This is quite easily 
done and the resulting rapid healing of 
the ulcer is often very surprising. 

The ulcers and tissues about them are 
usually badly infected. A local cellulitis 
is always present and the condition is 
very painful and tender. With this con- 
dition present it is best to delay the injec- 



30 American Journal of Surgery McPhcCterS ^VanCOSC VcioS 


October, 1930 


tion of the varicose veins both due to the 
theoretical possibility of an infectious 
thrombophlebitis developing and to the 
fact that the veins will respond to the 
injection treatment better after the cellu- 
litis of the tissues has cleared up. In the 
average case this takes but a few days 
and then the injection of the veins may 
be done as in the uncomplicated case of 
veins. 

The time honored treatment of varicose 
ulcers has been to put the patient to bed with 
the foot in high elevation and apply hot 
packs. It is true that this has often given 
good results but the patient is bedridden and 
necessarily kept from work. Others have 
applied the Unna’s cast or boot over the 
ulcers and then let the patient wipe up 
the discharge as it ran out of the cast. 
This has also given good results and is 
still the routine treatment in many clinics. 
Both of these have now given way to the 
more modern supportive treatment by 
means of the rubber sponge or “venous 
heart” and the ace elastic bandage. The 
varicose veins are then injected at any 
time throughout the treatment as may 
best suit the doctor and the patient. 

Any treatment so radically different 
as this should be explained more fully. 
In the past the patient has been kept in 
bed with the foot in high elevation. Here 
the patient is instructed to walk and 
told that the more he walks the better 
he will feel and the more rapidly he will 
get well. He is also told that the more he 
walks the more quickly the pain will 
leave him. 

The blood in the superficial veins nor- 
mally passes both upward to the sapheno- 
lemoral opening and inward through the 
communicating veins to the deep system. 
With each contraction of the calf muscles 
on walking the contained group of deep 
veins are tightly squeezed and the blood 
therein is forced upward through the 
temoral vein toward the heart. During 
the period of relaxation of the calf muscles 
the deep veins have a negative pressure 
and hll again from the extremity and the 


superficial group. In the case of varicose 
veins large varices are continually refilled 
by the reverse flow downward through the 
saphenous vessels so that the total volume 
of blood in the large superficial group of 
veins of the lower leg remains the same. 
In addition to the stagnation of blood in 
the large veins the walls of the capillaries 
have lost the function of containing the 
fluid portion of the blood and the tissues 
are saturated both with this and with 
lymph. By means of the rubber sponge or 
“venous heart” this is all corrected. 

A good grade rubber bath sponge is 
selected of a size larger than the ulcer. 
Some soothing ointment is applied to the 
ulcer surface. FluITj’^ gauze dressings are 
applied and a few layers of sheet wadding. 
Over this the rubber sponge is applied 
and bound in place with a plain gauze 
bandage. Be sure that it does not slip 
and have it come i in. below the edge of 
the ulcer. Now apply the 4 in. ace cotton 
elastic bandage starting at the knee and 
going downward with a double figure of 
eight about the ankle. This is verx* impor- 
tant and should be low. This is applied as 
tightly as possible at first and then more 
looselj' as the edema disappears. The rule 
to follow is “The more the edema and 
cellulitis the tighter must be the bandage 
and the more must the patient walk.” 
It is often difficult to convince the patient 
of the sanity of this radical change from 
the treatment he has always used, yet 
therein lies your success. Often the pain 
in an extensive case will be gone in an 
hour and after a 10 to 12 block walk. 
If it returns again after tying down have 
the patient get up and walk about the 
room a few times and go back to bed. 

The mechanics of this treatment is 
merely preventing the reverse flow of 
blood from the sapheno-femoral opening 
into this ulcer area by the use of the 
tightly wrapped bandage combined with 
the rubber sponge which gives a firm 
but vety soft and even pressure over the 
ulcer and edematous area which gradually 
forces the fluid out of the tissues. The 
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walking of the patient with the resultant 
constriction of the calf muscles keeps the 
deep veins emptied and this carried away 
the fluid forced out of the tissues the 
sponge. The bandage holds the whole 
leg, sponge, etc. in a cast in which the 
rubber sponge is the only elastic part 
which can give as the calf muscles are 
contracted. It also gives a very constant 
and even pressure all the time. In other 
words the patient’s heart will force the 
arterial blood to the extremit}?^ with its 
food and oxygen and my rubber sponge 
acting as a “venous heart” will pump the 
venous blood inward and upward giving 
rise to a normal trophic state of the 
tissues and a rapid healing of the ulcer. 

During the past year I have become 
convinced of the value of the use of iodine 
in the treatment of varicose ulcers. I 
cannot explain this on any other basis 
than that it aids ' the absorption of scar 
tissue and thus softens the tissues in 
general. All ulcer cases are now given 
10 drops of saturated solution of potassium 
iodide three times a day after meals as a 
routine. 

The Braun type of implantation seed skin 
graft is used as a routine in all the ulcer cases 
and often with good results. Some cases will 
need further preparation and grafts of the 
Riverdin, Thiersch or Wolf type. 


In conclusion let me say that as is true 
with any great step forward errors have 
been committed, yet improvements in 
technic have been developed, more ideal 
solutions have been found and in general 
the road paved for advancements. Manj?^ 
men have attempted the treatment with 
no experience and some without ever 
having seen or read about the method. 
It has been done b}'' men incompetent of 
doing anj’- type of intravascular medication 
and it has been attempted by those having 
no knowledge whatsoever of the action 
of drugs or of the pathological process 
developing following the treatment. Claims 
have been made for the treatment which, 
of course, are most unjust and unfounded 
and which can only be obstacles to its 
improvement and use. Complications have 
developed which now can be avoided. 
The percentage of recurrences has been 
cut down by better technic and the 
fact has been recognized that new varices 
may develop even though the patient 
has an ideal and perfect result in all varices 
treated. 

With these facts in mind we must accept 
the injection treatment of varicose veins 
as a mode of therapy here to stay and as a 
great step forward from the disfiguring 
and at times almost mutilating operative 
procedures of the past. 


& 



LEAD POISONING AND THE EIGHTEENTH AMENDMENT* 

George Albert Moore, m.d. 

BROCKTON, MASS. 

T he rarity of the occurrence of lead Statistics compiled and reported by 
poisoning m surgical practice is a Dr. Alice Hamilton^ show that in 1013 
commendable reflection upon the there were 1770 cases of lead poisoning 
p ysicians in general practice. Probably in 19 plants employing 7500 men with 
a large proportion of patients with this 16 deaths. In the stale of Utah in 1919-20 
Jsease are first seen by their family there were 468 cases of plumbism, an 
doctors. Surgeons rarely have an oppor- incidence of 6.7 per cent in 1919 and 5 
tumty to differentiate the acute toxic per cent in 19^0 

episodes of lead poisoning from the acute The studies carried out by Mayers^ 
surgical abdomen. of 381 lead workers in 23 plants of the 

A recent anonymous article^ mentions leading lead industries in the state of 
the industries and trades m which lead New York should be of considerable 
poisoning most requently occurs. Allusion concern to employers and physicians to 
IS also made to a number of deaths from laborers exposed to lead. Mavers found 

communities in that the lead burners, who were exposed 
tne btate of Maine from water which to the fumes of lead oxide show on examina- 
through lead pipes. Regarding tion lead absorption in all cases, and 
tf solderers show on laboratory studies 

in 1808^ % no absorption. Of the 381 lead workers 

m 1898 IS of interest: . studied. 149 ^vere found evidencing absorp- 

• in results of all the experiments of lead clinically, and in 66 per cent 

indicates strongly that the two active agents t>f these, absorption of lead was confirmed 
in the waters, causing them to take lead into t>y laboratory tests. 

oi^ygen and carbonic acid. Aub'* and his co-workers at the Massa- 
waterf^thp mnr instance, distilled chusetts General Hospital have shown 
Lfd t tt water^^^ ^heir studies of lead poisoning that 

and ammonia in distilled water T storage of the lead is in the calcareous 

the free access of air caused a very vioknt They have demon- 

action upon the lead to take place; but they intramuscular administra- 

had much less influence when present in bovine parathyroid extract causes 

natural waters containing some organic matter. ^ elimination of lead. 

The fact that nitrar^o „ ^ ^^ss frequent causes of lead poison- 

are not common constituents snuff- has been reported in medical 

and well water orobablv ev hterature by several writers in the past, 

comparative infrequency of lea J j ^ chromate 

among the larSr nS used as an adulterant, 

inhabitants who use water that h Patients with toxic symptoms from lead 

conducted T — I - contained in alcoholic beverages are occa- 


- — ^ V.C1V. vvcttcx cr 

conducted through lead pipes. 

bince lead poisoning has been made a 
TOmpensable disease under the Workmen’s 
Compensation Laws of MassacWtte 
uch interest has been aroused among 

SnSTnd d"" “ -- 


sionally reported in the lay press and in 
rare instances recorded in medical 
hterature. 

In an article by Hargrave® citing 5 

cases of lead poisoning from painting 

on the U. S. S. Wyoming, the case of a 

* Submitt a f t-i- reported who developed the disease 

bufainitted for publication May 13. 1930. ' 
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from drinking a native drink called aqua- 
die 7 Uc, which was distilled in lead lined 
containers. Knowiton' reported a case of 
lead poisoning resulting from drinking 
wine through a rubber tube which con- 
tained a large amount of lead. A case 
recenti}' reported to me was of a laborer 
in a wire mill who developed lead poisoning. 
Since no exposure to lead could be found in 
an investigation of his work, his home 
conditions were studied. It was found 
that he was drinking wine regularly 
which he had made in a barrel which 
originally contained litharge. 

Dunphy of St. Vincent’s Hospital, Wor- 
cester, Mass, in a personal communication 
reported a case of lead poisoning from 
cider stored in containers contaminated 
with lead which the . patient had been 
drinking for two years. He also reported 
a fatal case of a man who had been drinking 
wine made in a red lead keg. 

Aub^ stated that lead poisoning has 
been caused by the consumption of alco- 
holic drinks containing lead in a few cases. 
He analyzed 7 samples of distilled liquor 
and found lead content varying from 9.6 
to 52.7 mg. of lead per liter. Of 1 1 samples 
of wine analyzed the lead content varied 
from none to 75.4 mg. of lead per liter. 
The source of lead in wine making has 
frequently been due to the use of lead 
glazed crocks, solder from metal con- 
tainers and copper recepticles tinned with 
lead allo}' which are readily soluble in the 
fruit acids. Chevallier and Olivier® reported 
an epidemic of lead poisoning caused b}^ 
the use of litharge in treating green Avine. 
Campbell and Allden^® reported cases of 
plumbism from wine. Vaughn cited cases 
. of lead poisoning from moonshine Avhiskey 
which was due to lead condensers in stills. 
In the illicit manufacture of distilled 
liquor, lead worms or condensers are 
said to be frequently used in place of the 
more expensive block tin Avonns. Liquor 
from such sources must necessarily contain 
considerable lead. 

The folloAving case report of lead poison- 
ing is here placed on record on account of 
the possible frequency of the etiological 


factor in the present illicit methods of 
manufacture of alcoholic beA’^erages. It 
also illustrates one of the less frequent 
•diseases to be considered in differential 
diagnosis of the acute abdomen. It is 
quite possible that a more extenswe search 
for lead as an etiological factor in many 
of the so-called “scofflaAA^s” aaLo are 
suffering from s^miptoms of peptic ulcer 
and enteritis might increase the incidence 
of lead poisoning. 

Case 5546. C. G. male, aged thirty-tAA^o, 
AA'orks in railroad scrap metal j'ard. Admitted 
to the Moore Hospital, October 7, 1929. 
Referred bj'^ Dr. Alexander McRobbie. 

Family History: AhA-ays aa-cII up to 1917 
AA’hen he had pneumonia. Had been aa'cII up to 
May 1929 AA'hen he began to IiaA^e attacks of 
slight grumbling abdominal pain and moderate 
pain in man}^ joints. In August 1929 had his 
tonsils remoA'ed AA’ith only temporary relief 
of the arthritis. Has no indigestion. Has lost 
no AA-eight, boAA'els normal. 

PreseiU Illness: Began tAA'o and one half 
days before his admission to the hospital 
AA’hen he aa’us seized Avith scA^ere pain about the 
navel radiating to the loAver lumbar region. 
He took a large dose of epsom salts Avhich pro- 
duced a rather unsatisfactory moA’ement. The 
foIloAA'ing day he felt someAA’hat better, but 
A'omited tAA'o or three times. The second da.y 
after onset of the pain he returned to AA’ork 
but during the afternoon had a recurrence of 
the pain AA’ithout Ammiting. 

On examination, patient AA’as found on his 
hands and knees in bed complaining of mid- 
abdominal pain. He AA’as quite pale, pupils 
reacted normally, tongue AA-as coated, teeth 
A’^erA'’ poorly cared for, throat red. Heart and 
lungs AA'ere normal, abdomen AA’as lax through- 
out AA’ith no masses or areas of tenderness. 
Urine: none to A'cry slight trace of albumin, 
no sugar, a fcAA’ leucocytes and moderate 
number of hyaline casts in the sediment. 
There AAcre 4,600,000 red blood corpuscles 
per cubic millimeter. The differential count 
AA’as essentially normal except for many red 
corpuscles that had the typical stippling of 
lead poisoning. 

The patient’s gums AA’ere then examined and 
found to haA’e a A’-ery definite lead line. The 
non-protein nitrogen AA’as 38 mg. per 100 c.c., 
blood sugar 0.09 per cent. The Wassermann 
and Kahn tests AA’ere negatiA’e. 
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Furthering questioning of the patient re- 
vealed that he had drunk rather large amounts 
of home brew and moonshine for several 
months prior to the present illness. 

He was given atropine, epsom salts and 
enemas which resulted in a rapid subsidence 
of the acute symptoms and he was discharged 
October 14, 1929. At my request the patient 
obtained a sample of the whiskey from his 
regular bootlegger. Chemical examination of 
this sample showed a content of 5 mg. lead 
per liter. 


Further inquiry elicited the information 
that many other residents in the vicinity 
of the city in which the patient lived had 
in the past and were still suffering from 
S3Tnptoms similar to those with which the 
patient was afflicted. All attempts to 
examine or obtain laboratorj'^ specimens 
from any other patients w^ere met with a 
positive refusal. It would seem however 
that the same bootlegger had established 
quite a thriving business. 
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A CLOSED ASEPTIC AND QUICK METHOD OF 

GASTROINTESTINAL ANASTOMOSIS* 

A. V. Partipilo, m.d. 

CHICAGO 


T he Iiistor}'^ of the development of 
operative procedures directed for re- 
lief of diseases of the stomach and 
the intestine is undoubtedly the most 
intriguing and fascinating branch of sur- 
gery. The gastrointestinal tract, composed 
of hollow tubes having a varied function 
and mobility, allows freedom of manipula- 
tion to an extent which is not posssible 
with other organs of the body. It is no 
wonder that the search for the ideal has 
resulted in a multiplicity of methods, far 
beyond the dreams of the earfy surgeon. 
Kerr^ reported about 250 methods that 
had been described up to 1923. Since then, 
there have been about as many modifica- 
tions reported in the literature. In the 
same paper he calls attention to Lafrank’s 
treatise on “Science of Ciruge,” published 
in 1396, in which LaFrank teaches a 
method of treating intestinal wounds. 
This relatively ancient work must be 
regarded as the first milestone in the 
progress of intestinal surgery. 

The next important step in the develop- 
ment of intestinal surgery is the work of 
Travers, who published in 1812 “An 
Inquiry Into The Process of Nature in 
Repairing Injuries of the Intestine.” 
He proved by experiments that healing 
took place by agglutination of the “vis- 
ceral peritoneum at the edges of the 
wound in the intestine, to the parietal 
peritoneum of the adjacent viscera.” 
He stressed the importance of inverting 
the peritoneal coats when suturing intes- 
tinal wounds. In 1826 Antoine Lerabert 
published in “Rapport General D’ana- 
tomie” a chapter entitled, “Nouveau 
Precede D’enterofl'aphie,” describing a 
simple and expedient method of anasto- 
mosis. He conducted experiments upon 
dogs, all surAuving the operation. He 


concluded that his method of suturing 
is easy, simple, that it maintains firm 
union, that the constriction formed is 
small, and finally that the suture does not 
interfere with function, but causes suffi- 
cient irritation to produce a prompt and 
necessarA’’ plastic exudate. Lembert’s ob- 
serA'^ations brought out the fundamental 
principle that healing takes place, not at 
the cut edges of the boAA’el, but by the 
adhesion of the peritoneal coats by a 
plastic exudate. The soundness of his 
conclusion is tested by the fact that his 
method of suture which bears his name is 
Avidely used at the present time. 

From the foregoing it can readilj’’ be 
seen that the primary principles of intes- 
tinal surger}’- were well established OA^er 
one hundred years ago. The beginning 
of present-day gastric surgery had its 
inception AA'ith the experimental researches 
of Gussenbauer and Winiwarter,- Avho 
in 1875, at the suggestion of Billroth, 
successfully performed gastric resection 
on dogs. Their Avork stimulated Pean in 
1879 Eyd3’’gler in 1880, to attempt 
the operation upon humans, but AAuthout 
success, as their patients died as a result 
of peritonitis. To Billroth goes the credit 
for performing the first successful gastric 
resection on a patient. This operation 
is now known in most countries as the 
Billroth No. i, AA’hereas in France, it is 
knoAA’n as the Pean operation. Another 
important surgical step aa^s an anterior 
gastroenterostomy, performed by Wolfer 
in 1881, for pjdoric stenosis in a case AAUth 
inoperable carcinoma of the stomach. This 
AA^as, undoubted!}', the beginning and the 
foundation of the most common operations 
on the stomach. The bad features of this 
operation AA’ere OA'ercome by Von Hacker, 
in 1885, by doing a posterior instead of an 
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anterior gastroenterostomy. William J. 
Ma^m, in 1905, perfected this describing 
a no-Ioop posterior gastroenterostomy. 

A very interesting phase of gastro- 
intestinal surgerj’^ is the number of con- 
trivances that have been suggested to 
perform an anastomosis. Silvestri, in 1862, 
was the first to introduce an elastic ligature 
to sustain an anastomosis; this was im- 
proved by McGraw, in 1891. Others 
since have suggested various contrivances: 
Senn used bone rings; Robson suggested 
bone bobbin; Harrington and Gould alumi- 
num rings; O’Hara devised a special 
forceps which he suggested for an end-to- 
end and lateral anastomosis; Halsted 
used inflatable rubber cyhnders. In 1892, 
Murphy used steel buttons which per- 
mitted rapid anastomosis, with perfect 
approximation. Its simplicity and quick 
method had a stimulating effect upon 
intestinal surgery by making it popular. 
Many other contrivances have been intro- 
duced which are too numerous to mention. 
It was earlj" proved that it was not advis- 
able to introduce a foreign body to sustain 
an anastomosis. Of all the methods that 
have been suggested, the Murphy button 
is the only one that still has its adherents. 
In selected cases and for anastomosis of 
the large bowel the button has a distinct 
advantage over other methods. For surgerj^ 
of the small bowel and the stomach, 
there is danger that the button may become 
lodged somewhere along its path, thereby 
causing a mechanical obstruction. Should 
obstruction occur as a result of the Murph3’^ 
button even in i out of 1000 cases, it 
ccrtainK' ought to be discarded, because 
of the high mortality which follows obstruc- 
tion. As a matter of fact, anj' operative 
maneuver, which because of its use causes 
an increase in the operative or postopera- 
tive mortalitj', ought to be shelved. 

Another interesting phase of intestinal 
surge r\' was the extensive experimental 
study of Behrend, Bech and Herrmann,^ 
to determine which is the best method of 
anastomosis. They concluded that the 
end-to-end is the best method; whereas. 


■when the lumen of the intestines is of 
different calibers, thet’ suggest a lateral 
anastomosis. Sweet'* considers a lateral 
anastomosis of a thin-walled gut as more 
logical than an end-to-end, . . . “regard- 
less of the ph3'siolog3q for we know that 
adaptation tvill occur even to the point 
that the gut becomes in time, even after 
a lateral anastomosis, a straight tube 
again.” The author in 1928^ suggested an 
end-to-end to side anastomosis which 
combines the technical principles of both 
the lateral and end-to-end. It eliminates 
the bad features of an end-to-end and is 
superior to the lateral in that it takes 
less time to perform the operation, at 
the same time retaining its good features. 
Behrend, et all, in the same stud3" men- 
tioned here, devoted considerable time to 
aseptic methods of anastomosis and be- 
lieves that the development in the future 
will be along this line. 

In spite of the great strides made, 
gastrointestinal anastomosis is still con- 
fronted with the highest mortality rate, 
compared to other operations in the 
abdominal cavit3\ The most frequent 
cause of this is infection, due to con- 
tamination or spilling of the contents of 
an opened gut. The desideratum would 
be to perform an anastomosis in an aseptic 
manner b3T excluding all the dangers 
attended b3’ the open method. In a pre- 
Iiminar3^ report on the same subject, the 
author stated,® “The open method of 
anastomosis is a'ttended -ndth a certain 
amount of postoperative complication and 
fatalities that are direct^ due to spilling 
of contents from the opened bowel . . • 
An operation must be carried out asepti- 
call3' to its completion; and this cannot be 
secured with an opened stomach or intes- 
tine.” Fraser and Dott' consider the 
insufficient blood suppfy and the highfy 
septic contents of the large bowel as the 
factors which render surger3' of the colon 
so dangerous. Of all the various factors, 
the3' consider sepsis as the most serious. 
Fraser® described a closed method of 
anastomosis which he experimented upon 
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54 animals with no deaths. He also used 
this method in the human in 14 cases with 
one death. Pringle'* perfected a forceps 
embodying the same principle and con- 
cluded^® that his metliod is quick and 
that the risk from infection is much less 
than with ordinary methods. He used it 
in 14 cases, with 2 deaths. The first was 
in a man in very poor general health, with 
advanced carcinoma of the descending 
colon, adherent to the lateral abdominal 
wall and with a pericolic abscess. The other 
who died was a man aged sixty-eight, 
with carcinoma of the pelvic colon. He 
died on the thirty-second day after the 
operation as a result of thrombosis of the 
left femoral vein. In no case did Pringle 
find obstruction due to formation of a 
shelf. Pringle used a series of mattress 
sutures, each penetrating to the submucosa 
burying the forceps from either side. 
When the instrument is pulled out, the 
only place where the serous coats are not 
in contact is at the point of emergence 
of the forceps. With this method there is 
danger of inverting too much tissue. 
Halsted,^^ in 1922, described a method 
of colectomy which he experimented upon 
dogs without any failures. His method is 
very ingenious; he closed the ends of the 
colon and approximated them with a 
single row of mattress sutures. The opera- 
tion is complete by puncturing the dia- 
phragm by means of a special knife intro- 
duced per rectum. Highsmith,^- in 1923, 
suggested a method similar to Halsted’s. 
He closed the ends of the bowel by a 
strand of silkworm gut thrown around the 
intestine in a groove left by a narrow 
crushing forceps. The strand of silkworm 
is held in a special loop clamp, similar to 
a polyp snare. The closed ends are then 
sutured and the silkworms are cut by the' 
loop clamps and the latter are removed 
thus re-establishing the continuity of the 
lumen. This method is an improvement 
over the Halsted method; nevertheless, 
it has the tendency to invert too much 
tissue. Kerr and Parker, in 1923, also 
devised a closed method of anastomosis. 


They invert the ends of the intestines to 
be anastomosed over a Carmalt type of 
forceps. The suture ends are not tied, 
but left long. The inverted segments 
are then sutured together with a con- 
tinous Cushing stitch. After this has been 
accomplished the original inverting stitches 
are removed, thus re-establishing the 
continuity of the lumen. This method 
leaves a large diaphragm which may cause 
cicatricial contraction. 

Recently, Perret of Berne, Switzerland, 
described a method using invaginators and 
coprostatic clamps. The essential point of 
this method is the crushing of the two 
viscera to be anatomosed at the same time 
and with the same instrument. The copro- 
static clamps help to hold the bowels 
together when the invaginators are being 
applied. The bowels are then sutured over 
the invaginators with two external, con- 
tinous, circular and concentric silk sutures. 
Perret has used this method in a number of 
cases in the human with no bad results, 
such as: hemorrhage; obstruction; or the 
formation of peptic ulcers at the site of 
the anastomoses. Rankin of the Mayo 
Clinic^'* proposed a three-bladed clamp 
with a fixed central blade, against which 
the two lateral blades operate independ- 
ently. When the clamp is in use the 
posterior peritoneal surfaces of the two 
arms of the bowel are in direct appo- 
sition, separated only by the width of 
the central blade. After the application 
of the anterior and posterior sutures, the 
clamp is withdrawn and the whole line of 
suture is drawn taut with perfect approxi- 
mation. Rankin has used this method in 
12 resections of the colon with satisfactory^ 
results. Secondary hemorrhage or the 
formation of a diaphragm has not occurred 
in any of his cases. More recently, Hor- 
sley^" suggested a method similar to the 
one the author described® except that he 
uses ordinary Payr clamps and interrupted 
sutures instead of the continuous. The 
posterior row is sutured first with a con- 
tinous stitch by spreading apart the two 
blades. The clamps are then approximated 
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and the anterior row is sutured with 
interrupted mattress stitehes. The clamps 
are then withdrawn and the mattress 
stitches are tied. He suggests this method 
in cases that are bound down with adhe- 
sions or when the bowel is immobile 
because of its anatomical peculiarities, 
and hence the posterior row cannot be 
sutured as described by Rankin. We have 
found that the Payr clamps are not easity 
handled and that the blades are too wide. 
We have also obser\'’ed that when inter- 
rupted stitches are used the agglutinated 
septum has a tendenc^'^ to spread apart 
when the sutures are being tied. This is 
especially true if there happens to be 
distention of the bowels. This would in 
itself spread apart the diaphragm allowing 
the contents to escape and contaminate 
the peritoneum. In these cases with 
immovable bowel the author’s clamps can 
be used, combined with Horsley’s sugges- 
tion, of suturing the posterior row first 
with the clamps spread apart, then locking 
the clamps and completing the maneuver 
with an anterior row of Cushing stitches 
as described in this paper. This would 
earn*' out Horsley’s suggestion and at 
the same time remove the objectionable 
features of his method. 

Since Halsted’s pioneer work of develop- 
ing an aseptic anastomosis, about 40 
distinct methods have been described. A 
review of the literature shows that the 
reason for the failure of these methods to 
become adapted is due to one or more of 
the foilwing; (i) time-consuming methods, 
requiring a great deal of technical knowl- 
edge; (2) lack of simplicity in the instru- 
ment; (3) some of the Instruments suggested 
disregard technical principles of a closed 
jiscptic annstOTTiosis, thereby defeating 
the purpose for which the instrument was 
used; (4) the formation of a too large 
diaphragm which might cause primary 
stenosis or secondart* cicatricial contraction 
with diminution of the lumen; (5) disre- 
g.yd of the anatomical peculiarities and 
dilTercnccs in surger\- of the small and large 
intestine; and ( 6 ) disregard of primary' 
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principles as applied in the standard 
methods of gastro-intestinal surger}". 

The author in the prehminar^^ report 
suggested the use of tvs'o Carmalt forceps 
which when brought together were locked 
by a set-screw. It was early proved during 
the experimental study that the blades 
were too flexible and not strong enough to 
crush the diaphragm sufficiently. The 
present clamps represent an improvement 
with manj’^ radical changes to overcome 
the objectionable features of the Carmalt 
forceps. For the crushing effect Pajh 
clamps would be ideal; but thej' cannot 
be used because they open all the way or 
close tlghtl3^ This causes the agglutinated 
septum to spread apart when the clamps 
are removed and a continuous suture is 
used, thus allowdng the contents to escape. 
Various forceps were tried and finally 
the present clamps were developed and 
perfected to carrj’ out an ideal closed 
aseptic anastomosis. I am indebted to 
the makers of the instrument for their 
suggestions and cooperation in the develop- 
ment of the instrument. 

DESCRIPTION OF THE INSTRUMENT 

The instrument is composed of two sepa- 
rate compound leverage clamps having 
greater crushing and agglutinating function 
than the Paj^r clamps (Fig. i). When in 
use the t\vo clamps are locked together 
by a set-screw attached to the left clamp. 
In order' to prevent motion when the 
instrument is locked there are tivo prongs 
on the leverage part of the right clamp 
which fit into indentations on the corres- 
ponding side on the left clamp. Because 
of these the two clamps are locked firmh' 
and evenly, allowing ease in handling the 
instrument in suturing. To facilitate open- 
ing and closing, the handles are angulated 
laterall}’, because it is almost impossible 
to do this when clamps or forceps are 
placed side bj- side unless the handles are 
angulated. The clamps also have an ab- 
dominal cur\’^ature, conforming to the 
cur\mture of the abdominal M'all, so that 
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they will remain in the same position thej’^ 
are placed in on the abdomen. The blades 
are angiotribed with cross serrations to 



long enough to perform any type of anas- 
tomosis; also to resect ulcers. The clamps 
are mechanically perfect, simple in design, 



Fig. 2. Two clamps locked togetiier with set-screw. 
Handles angulated to permit freedom of manipu- 
lation. Also has .abdominal curvature, conforming to 
cura'aturc of abdomen. 


Fig. 1. Left clamp with set-screw, a, attached. Qamps 
have compound leverage with hand grip. On leverage 
side are two indentations, b. n. Right clamp. Two 
prongs, c, which fit into indentations on left clamp, 
c. Cross section of bl.ades. 

Figs, i and 2. Description of the instrument. 

prevent slipping of the crushed edges, easy to manipulate, hemostatic, and meet 
They are 5 mm. wide and 8 cm. in length, the requirements for a closed aseptic 
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gastrointestinal anastomosis without a 
large diaphragm (Fig. 2). 

HEMOSTASIS 

Hemostatis in an operation is one of 
the fundamental principles of surger3\ 
Regardless of the operative procedure 
or the method employed, the danger of 
hemorrhage is ever present; hence precau- 
tions must be instituted preoperativelj', 
during the operation and even after an 
operation. The blood-clotting time should 
be determined in all operative cases, be- 
cause there are people whose normal 
coagulation time is longer than the average. 
Patients with jaundice should be given 
calcium by mouth or intravenously and 
if necessarj^ a blood transfusion. Our 
experience with the instrument in this 
respect has been very satisfactory; hemor- 
rhage has not occurred in any of the dogs 
experimented upon. The crushing force 
and the angiotribe blades agglutinate 
and seal the smaller blood vessels and 
capillaries. This helps to control bleeding; 
however, the ligation of the large vessels 
and the tightening of the suture line are 
the main factors in controlling hemostasis. 
The sutures need not be drawn too taut, 
because edema develops which will tighten 
the suture line. With the use of this clamp 
there is not the slightest amount of oozing 
during the operation, nor does it occur 
after the diaphragm sloughs. 

METHOD OF SUTURING 

One of the great advantages of this 
method is its simplicity of suturing for 
the various operative maneuvers. Because 
of this it is possible to develop maximum 
proficiencey in a minimum time. Although 
the method is simple, I cannot stress the 
importance of mastering the technic on 
the dog before attempting it on the human. 
I do not believe that we can repeat too 
often the gospel preached by Murphy, 
that a surgeon should not attempt a new 
method until he has developed sufficient 
skill on animals. Adherence to this will 


result in fewer disappointments and greater 
ease of mind. 

The suture used for the various methods 
described in this paper is essentially the 
same as the Kerr-Parker method of invert- 
ing the ends of a lateral anastomosis. After 
the clamps have been applied and locked 
together the anterior row is sutured first, 
although there is no objection to suturing 
the posterior row first. The anterior row 
of suture is started at the tip of the right 
blade with a Lembert stitch, i.e., at right 
angles to the line of suturing. This is not 
tied, but is continued as Cushing stitches. 
The latter are inserted parallel to the line 
of suturing in. from the blades and 
in. apart, first on one side of the bowel, 
then on the other. It ends as a right angle 
stitch at the leverage side of the left clamp. 
The posterior row is sutured in the same 
manner except that it is started at the 
leverage side of the right clamp and ends 
at the tip of the left. All the ends have 
Lembert stitches which facilitate inversion 
of the corners. At the tip of the blades 
there is the short end of the anterior and 
the needle end of the posterior sutures; 
whereas, at the leverage side will be the 
short end of the posterior and the needle 
end of the anterior. As the clamps are 
being removed the assistant draws on the 
suture ends found at the point of the 
blades. In order to aid inversion of the 
corner these sutures are pulled in a cross 
direction; in this manner the edges of the 
bowel will be drawn together rather than 
pulled apart. The operator controls the 
other suture ends, but does not pull on 
these until the blades are almost out. 
The withdrawal of the instrument and the 
pulling of the sutures should be done 
simultaneously so that there will be in- 
version of the edges as the clamps are 
removed. After the instrument is com- 
pletely withdrawn the suture line is drawn 
taut and the ends are tied. These sutures 
do not penetrate the entire thickness 
of the bowel wall, but just down to the 
mucous membrane. Because of this an 
entirely aseptic anastomosis can be carried 
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out with the least possible clanger for 
peritonitis to develop from contamination 
or spilling of the contents. The operative 
maneuver is completed by inserting a 
second outer row of Cushing stitches. 

INTESTINAL HEALING 

We have not attempted to make a 
detailed study of the healing process of 
intestinal wounds, because this has been 
suflicicntly studied by Sabin, Grey, Gatch, 
Connel, Mall and others. The main object 
of our experiments was to develop an 
instrument which would: (1) perform a 
closed aseptic anastomosis adhering to 
the principles of gastrointestinal surgery; 
(2) cause the diaphragm to slough within 
forty-eight and not later than seventy-two 
hours; (3) that it would not, per se, cause 
postoperative complications such as ulcers 
and hemorrhage. 

Sabin"- in 1920, made an extensive 
experimental study involving 27 anasto- 
mosis. She found that with perfect apposi- 
tion of the resected ends there is little 
need for regeneration of the mucosa, 
and that the gap in the submucosa is 
covered over by a layer of cuboidal epi- 
thelium at the end of four days. By the 
end of the seventh day the mucosa is 
bridged by simple glands, embryonic in 
type, often several layers deep. Villi 
appear about fourteen days after the 
development of these glands. Graham, 
quoted by Rankin,'* conducted experi- 
ments to determine whether the Rankin 
clamp for closed aseptic intestinal anas- 
tomosis of the colon was more satisfactory 
than the usual open methods. In the open- 
method group all the animals died as a 
result of peritonitis within five days, 
whereas with the closed method none 
showed evidences of peritonitis. Mall 
observed that the diaphragm when under 
pressure is destroyed by necrosis at the 
end of the fifth day. 

Our series of experiments were conducted 
on dogs on whom we performed the 
following operations: gastroenterostomy, 
resection of ulcers of the stomach and 


duodenum, end-to-end and lateral anasto- 
mosis of the small bowel, colocolostomy, 
and iliocolostomy. The greater part of the 
experiments were resection of ulcers and 
gastroenterostomy, because these have 
not been experimented upon by other 
workers utilizing the principle of a closed 
aseptic anastomosis. Ether anesthesia was 
used for all the animals. Gauze packs 
were not used to wall off the peritoneal 
cavity. The ends of the gut within the 
clamps were cauterized with phenol and 
alcohol. We found that soon after an 
operation there is a deposit of lymph on 
the serosal layers of the anastomosis 
which is soon transformed into fibrin. 
In none of the animals did we find evidence 
of peritonitis or union by granulation 
tissue. Only one of the animals develop 
a distemper forty-eight hours after an 
end-to-cncl suturing of the small intestine. 
Because of the grave condition of the 
animal his abdomen was opened. There 
was no evidence of peritonitis or leakage. 
The jejunum was dilated to the point of 
the anastomosis and contracted distal to 
this point. The anastomosis showed signs 
of healing, but a large splinter of wood 
was found which became lodged within 
the anastomotic opening. This was purely 
a case of mechanical obstruction which 
certainly would not have occurred had 
the animal been properly prepared before 
the operation. Examination of the stomach 
tissues after gastroenterostomy and resec- 
tions showed that at the end of the third 
day the ends healed without any inflam- 
matory reaction. Proliferating fibroblasts 
and capillaries of the serosa had established 
a firm connection between the sutured 
ends. The diaphragm for the various types 
of anastomosis sloughs from forty-eight 
to seventy-two hours. This is a very 
important function of the clamps, because 
should the diaphragm be allowed to remain 
longer there is danger of cicatricial con- 
traction of the lumen. The angiotribe 
efl'ect of the blades and the leverage 
strength of the clamps exert sufficient 
pressure, completely destroying the dla- 
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phragra by pressure necrosis. Examination 
at the end of the third or fourth day 
shows a clean-cut surface without any 



Fig. 3. A. Gastrocolic omentum detached from stomach 
to be resected. Guy stitches placed J in, on cither 
side of ulcer and area of infiltration. These define line 
of resection, n. Left clamp grasping stomach at 
oblique angle with tip at point opposite center of 
ulcer. Clamp placed in. away from guy stitch. 


be used for any type of anastomosis 
with this exception; it cannot be used 
after a wide resection of the stomach in 



Fig. 4. A. Left and right clamps applied, grasping a 
V-shaped piece of stomach within which is found 
ulcer. Ordinary forceps placed to control the con- 
tents of stomach to be removed, n. t\edgc-shapcd 
piece of stomach removed. Tissues within clamps 
cauterized with phenol and alcohol. Clamps con- 
structed to prevent slipping of tissues within blades. 


Figs. 3 and 4. Resection of ulcers on greater curvature. 


evidence of trauma or diminution of the 
lumen. 

Secondary hemorrhage as a result of 
the sloughing of the diaphragm has not 
occurred in any of the animals. There 
was no evidence of ulcer formation after 
sleeve resections or gastroenterostomy. 
Subsequent studies showed that the sutured 
ends heal firmly without granulation tissue, 
and without diminution of the lumen. 
The laboratory experiments conclusively 
prove that this method of gastrointestinal 
anastomosis is entirely satisfactory and 
that the special instrument used has 
many advantages over others utilizing 
the same principle. The instrument can 


partial gastrectomy. It is of special value 
for resecting gastric and duodenal ulcers. 
This is a feature which has never been 
described nor is it possible with many of 
the other instruments that have been 
devised. The following is a more or less 
complete discussion in detail of the various 
types of anastomosis. 

RESECTION OF ULCERS OF THE STOM-ACH 

Ulcers on the Greater Curvature: The 
first step is to determine the extent of the 
ulcer and the area of infiltration. When 
this has been determined, guy stitches 
are placed 34 in. on either side of this 
area. These will define the limit of resection 
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of the stomach on the greater curvature. 
The right and left gastrocolic arteries 
are included in these stitches, or if that is 
not possible they are ligated separately. 
The gastrocolic omentum is now detached 
from the stomach between the two gu}^ 
stitches. It is also a good plan to scrape 
away any omental fat for a distance of 
in. from these stitches, so that when the 
edges are inverted there will be approxima- 
tion of peritoneal surfaces without inter- 
position of fat. Fat prevents fibrin forma- 
tion, thereby delaying union, and is one of 
the causes of leakage (Fig. 3A). The clamps 
are now ready to be applied. It is desirable 
that a V-shaped piece of stomach be 
removed, with the ulcer area at the base 
of this angle. By so doing, the transverse 
diameter of the stomach is not altered 
when the two cut edges are sutured 
together. The v-shape is defined on both 
the anterior and posterior surfaces of the 
stomach, so that when it is removed and 
flattened out, the two v’s form a diamond. 
The left clamp is applied about in. 
from the left guj' stitch at an oblique 
angle, with the tip of the blade at a point 
opposite the center of the ulcer (Fig. 3B). 
The right clamp is applied in. from the 
right guy stitch, at about the same angle 
as the former. The two clamps will outline 
a V, with their tips forming the apex and 
the greater curvature the base. Ordinary 
forceps are now placed above the clamps, 
to control the contents of the stomach to 
be removed (Fig. 4A). With scalpel or 
cauter3% the stomach is resected between 
the clamps and the forceps. Some authors 
believe that cutting should be done with 
cauteiy in order to pi'event anj'^ possibility 
of hemorrhage from the mucous membrane, 
when the latter is not sutured. We do not 
believe that hot cauterization is absolutelj'^ 
necessaiy, since we have not had an^’^ 
of the animals bleed when the knife was 
used. This has also been the experience 
of other workers along this line. The 
incised stomach is carefully discarded 
so as not to contaminate the operative 
field, the surgeon, assistant, etc. Phenol 


and alcohol are applied to the raw surface 
of the stomach protruding out of the 
clamps. Figure 4B shows how the edges 



Fig. 5. Proper mctliod of locking clamps. Left hand 
holds clamps togetlier and screwed down with 
rigiit. 


of the stomach are securelj’- held within 
the clamps, preventing an}^ possibility 
of escape of the contents. The clamps 
are so constructed that no amount of 
pulling and handling will allow the stomach 
to slip out, unless a great deal of force is 
exerted, thereb}’ tearing it out. After the 
edges have been cauterized, the two 
clamps are brought together and locked 
with the set-screw. Figure 5 demonstrates 
the method of locking the clamps. When 
the clamps have been fitted into eaeh 
other, the operator holds them with his 
left hand and with the right he tightens 
them bj’' screwing down the set-screw. 

The stomach is now read}^ to be sutured. 
The suture material can be either silk, 
linen or gastrointestinal catgut. Our experi- 
ments show that gastrointestinal catgut 
is at times absorbed within fortj^-eight 
hours. This maji- be a little too soon and 
might cause trouble. We have found linen 
to be the best material for suturing the 
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Intestine, and we prefer to use it, instead 
of silk or catgut for intestinal and stomach 
•work. It is also a good plan to use a double 


Lembert stitch is placed at the tip of the 
right damp. This stitch df)cs not include 
all of the coats, but iusl down to the 



\ 



Fig, 6. a. Suturin;; .-mterior surface of stoniacli. Suture 
starts as Lembert stitch and continued \%itli Cusiiins; 
stitches. Ends ns Lembert stitch on greater curvature 
close to left clamp, n. Instrument lias Ix-en turned 
over exposing posterior surface of stoniacli. Shous 
4 ends, (ij Siiort and needle end of anterior and (?) 
short and needle end of posterior sutures. Curxt'd 
needle facilitates suturing posterior surface. 


Strand of suture instead of a single, becaus 
if one of the strands should break, ther 
still will be one strand left to hold th 
anastomosis together. In our experimenta 
work we used a single strand and neve 
had any of the sutures break. Nevertheless 
the criticism may arise that if it doe 
break as the clamp is being removed, tin 
whole principle of the method would bi 
defeated. To overcome this we sugees 
the use of a double strand. We have alsi 
tound that it is much easier to suture thi 
posterior surface of the stomach with i 
curx^ed needle, whereas on the anterio 

surface a straight needle can be used witl 
ease. 

The anterior surface of the stomaci 
IS sutured first. With a straight needle i 





Fig. .MciIkk! nf rcniuving ctimj)''.. Bl.'.di.'S 

Ix-vn rilc.'.«<.d .md .p. •.urgci.u; v.itbdr.'.v.*. cl.imp'i 
••I'viNt.Tin pulK i>n ciui of .'interior :ind nmilc 

end of po%teri(ir Miturri. Dpcr.itor pulls oiT suturc-s 
clo'-c to greater curv.iture uiicn cl.tmjx .-.re .ilm'is*. 
out. n. Direction in uliieli .-issiet.ent siu'uld pull on 
suture ends. 


mucous membrane. It is continued as a 
Cushing stitch. These arc placed parallel 
to and ’v, in. from the clamp.s, first on 
one side, then on the other (Fig. 6a,). It 
ends on the opposite side from where it 
was started, i.e., to the left of the left 
clamp on the greater curvature. The 
clamp is now turned over so that the 
posterior surface of the stomach is c.vposed. 
The assistant will now hold the clamps 
steadily, the operator suturing the poste- 
rior surface with a stitch similar to the 
one placed on the anterior surface. This 
begins as a Lembert stitch at the side 
opposite to where the anterior row ended 
and is continued as a Cushing stitch. It 
ends as a Lembert at the tip of the clamps 
(Fig. 6b). The clamps are now ready to 
be removed. This is one of the most 
important steps in the procedure and 
great care must be exercised by both 
the operator and the assistant. The assist- 
ants duty will be to pull on the short 
anterior and the long end 
° ^ of sutures. Figure 

7A shows how the assistant holds and 
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pulls on these sutures, whereas Figure 7B 
demonstrates the direction of the pull, 
which is away from the clamps. The 
long end of the anterior and the short end 
of the posterior are grasped within a 
forceps and are controlled by the surgeon. 
Both of these suture ends are on the 
greater curvature, whereas those held by 
the assistant are at the tip of the clamps. 
The operator releases the blades, and with 
the clamps in his right hand and the 
suture ends in his left hand, begins to 
draw them out. At the same time the 
assistant pulls on his suture ends. This 
must be done simultaneously and evenh^ 
so that the stomach edges will be inverted 
as the clamps are being pulled out. When 
the clamps are just about at the edge 
of the greater curvature, the surgeon 
begins to pull on his ends. When the clamps 
are completely out he draws on these 
so as to tighten both the anterior and 
posterior row of sutures. The ends are 
now tied, and a second row of Cushing 
stitches is inserted to reinforce the inner 
row. Since the needles that were used 
for the inner row did not penetrate the 
mucous membrane, they can be used for 
the second row (Fig. 8a, b). When the 
suturing is completed the gastrocolic 
omentum is re-attached to the greater 
curvature, either with interrupted or con- 
tinuous stitches. With this method the 
diameter of the stomach is not altered, 
and it will be noticed that the line of 
suture will be transverse to the long axis 
of the stomach. There is also a shortening 
of the long axis of the stomach but not the 
transverse. 

G. Gregory ConneF" recently suggested 
fiindusectomy as a new principle in the 
treatment of gastric and duodenal ulcers. 
He suggests this operation for the correc- 
tion of secretory but not for motor abnor- 
mality, “such as persistent hypersecretion 
without organic stenosis as is often seen 
in duodenal ulcer or after surgical treat- 
ment, in jejunal or gastro- jejunal ulcer, 
and less frequently in gastric ulcer.” He 
does not discuss the operative steps of the 


operation but suggests a v-shaped or 
wedge-shaped excision of the greater curva- 
ture. This amounts to about the same 




Fig. 8. a. Clamps have been completely withdrawn and 
ends tied. Second row of Cushing stitches to reinforce 
inner row. b. Placing second row of Cushing stitches 
on posterior surface, a, excision of ulcer on anterior 
surface of stomach. Ulcer area surrounded by 
imaginary diamond with axis in longitudinal direc- 
tion of stomacli. b, method of applying clamps; 
removing V-shaped piece, c, after completion of 
operation, line of suture in transverse diameter. 

as a V-shaped resection of ulcers as de- 
scribed in this paper with the exception 
that the amount of greater curvature to 
be resected for fundusectomy would have 
to be much greater. The operation can 
be carried out without danger of peritoni- 
ties, it is easily performed and it requires 
about fifteen minutes to complete the 
entire work. 

Ulcers on the Anterior Surface: Ulcers 
on the anterior surface of the stomach 
bfl'er a somewhat different problem, al- 
though the principle is the same as in 
removing ulcers close to the greater curva- 
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ture. It is ncccssarj- in these cases to 
remove a diamond-shaped piece of stomach 
within which will be the ulcer (Fig. 8a). 
The long axis of the diamond should be 
parallel with the longitudinal axis of the 
stomach. When this is folded it will 
form a v or a triangular shape, with the 
long axis forming the base and the point 
of the clamps, when applied, the apex 
(Fig. 8b). At the base of the triangle will 
also be found the ulcer area. The first 
step in the operative procedure is to 
determine the ulcer area to be removed, 
and around this an imaginary diamond 
is defined. With Allis forceps, the stomach 
is grasped on the line formed by the two 
longest points of the diamond. By pulling 
on these the stomach will become folded 
so that when the clamps arc applied, a 
v-shape can be outlined as demonstrated 
in Figure 8b. Forceps arc then applied to 
control the contents of the stomach to 
be removed. The latter is resected and 
discarded and the raw surface protruding 
out of the clamps is cauterized. The 
clamps arc brought together and locked. 
The same type of suture is used here as 
in resection of ulcers on the greater curwa- 
ture. When the operation is complete, the 
suture line will be in the transverse diam- 
eter of the stomach (Fig. 8c), thereby 
increasing this diameter. To insure hemo- 
stasis any large vessel that leads into the 
clamps should be stick-tied. 

Resection oj Duodenal Ulcers: This 
method of resecting ulcers is applicable 
also for ulcers on the anterior surface of 
the duodenum. Because of the relationship 
of the pancreas to the posterior surface 
of the duodenum, surgery of this region 
is very difficult, if not impossible. As in 
resecting ulcers on the anterior surface 
of the stomach, a diamond shape piece of 
duodenum is folded with the long axis 
m the direction of the long axis of the 
duodenum. The clamps are applied in the 
same manner as described previously 
and the operation is completed in the 
same manner. Should the ulcer be located 
close to the pyloris, part of the sphincter can 


be rc.scctcd with the ulcer. The advantage 
of this method is that the duodenum will 
be enlarged at the point of anastomosis and 
greater enlargement can be secured by re- 
moving a greater portion of the duodenum. 

Resection oJ Ulcers on the Lesser Curva- 
ture: The blood supply of the lesser curva- 
ture of the stomach is very profuse and 
for this reason it is important to ligate the 
right and left gastric arteries and their 
branches well away from the line of resec- 
tion. The lesser omentum is detached from 
the lesser curvature in between the two 
guy stitches which arc placed on the 
lesser curvature in. away from the 
line of infiltration surrounding the ulcer. 
Again, a v shape portion of the stomach, 
within which will be the ulcer, is to be 
resected so that the transverse diameter 
will not be altered when the operation is 
completed. The clamps arc applied, grasp- 
ing a V shape piece of the anterior and 
posterior surfaces of the stomach. Forceps 
arc placed to control the contents of the 
part to be removed. This is resected, 
carbolized and discarded. The clamps 
arc brought together and locked. The 
anterior surface is sutured first, beginning 
with a Lcmbcrt and continued with 
Cushing stitches. It ends ns a Lembert 
to the left of the left blade on the lesser 
curvature. The clamps are turned over 
exposing the posterior surface, and sutured 
in a manner similar to the one described. 
W"hcn the clamps arc ready to be removed, 
the assistant should be instaicted to 
pull upon the short end of the anterior 
and the long end of the posterior sutures 
directly away from the clamp. Tiic surgeon 
controls the ends at the lesser curvature, 
but docs not pull on them until the clamp 
is almost out. As the surgeon releases the 
blades and begins to draw out the clamps, 
the assistant pulls on his sutures. This 
must be done simultaneously in order to 
invert the edges of the stomach as the 
clamps are being pulled out. The operation 
is complete in the same fashion as described 
under Resection of the Ulcers on the 
Greater Curvature. 
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Lateral Ariasto 77 Josis: The first thing to 
determine in this operation is the extent 
of the pathology. This is a very important- 
part of the operation. It is far better to 
sacrifice 2 or 3 in. of healtlw bowel rather 
than to anastomose gangrenous bowel. 
When this has been determined it is also 
a good plan to place stitches at the two 
limits of the resection to act as guides 
for excision. These stitches should be 
taken at the mesenterie border and include 
the muscular coats of the intestine. When 
tied they obliterate the mesenteric angle; 
they also shut off collateral circulation. 
In this manner a bloodless operation can 
be performed with minimum danger of 
spreading infection through the lymphatics 
of the mesentery. The arteries that supplj’^ 
the gangrenous bowel are ligated separatelj'^ 
and the mesentery is incised. Forceps 
with longitudinal serrations (Carina It) 
are applied at least inch away from the 
mesenteric stitches, towards the diseased 
bowel. Forceps are also applied to control 
the contents of the gut to be removed 
(Fig. 9 a). The diseased bowel is excised 
between the forceps and the edges pro- 
truding out of the Carmalt forceps are 
cauterized and inverted bj’’ the Kerr- 
Parker method (Fig. 9, b, c). When this 
has been accomplished the two loops of 
intestine are placed side by side and the 
clamps are applied. The left clamp is 
applied so that its tip points away from 
the blind end of one of the loops, whereas 
the tip of the right clamp points towards 
the blind end of the other bowel (Fig. 90). 
Sufficient tissue is allowed to protrude out 
of the clamps so that when it is shaved 
oft' an opening will be made into each 
intestine. The amount of gut to grasp 
within the clamps will depend upon the 
size of anastomotic lumen desired. Grasp- 
ing about 2^4 in. will give an opening of 
about 2 in. which is sufficient lumen. 
After the clamps have been brought 
together and locked the same type of suture 
is used as described, and the completion 
of the operation is the same. The anterior 
row of suture is inserted first, beginning 


at the tip of the right forceps with a 
Lembert stitch and continued as Cushing’s 
(Fig. 9 e). It ends at the opposite side as a 



Fig. 9. Lateral Anastomosis, a. Special clamps applied 
beyond gangrenous area. Ordinary forceps can be 
used for this purpose. Diseased bowel removed under 
aseptic precautions, u and c. Two ends inverted by 
Kerr-Parkcr method, d. Left clamp applied so that 
tip points awaj' from blind poucli, whereas tip of 
right clamp points towards blind pouch of other 
segment. Sufiicient tissue protrudes out of clamps so 
that excised opening will be made into each segment 
of bowel. E. Botli anterior and posterior sutures 
have been inserted. Blades released. Operator with- 
draws clamps simultaneously witli pulling of short 
end of anterior and needle end of posterior sutures by 
assistant, so that stomach edges will invert as clamps 
arc being withdrawn. 

Lembert. The clamp is turned over and 
the posterior surface is sutured with the 
same type of stitch. When both surfaces 
have been sutured the long end of the 
posterior suture is delivei'ed through the 
mesenteric space so that the assistant 
can pull on this and the short end of the 
anterior row. The clamps are released 
and pulled out, the same precautions 
being used as were described previous^. 
The ends are tied and a second row of 
Cushing stitches is inserted. 
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The actual time consumed to perform 
a lateral anastomosis is about eight minutes 
with the use of the clamps. Time factor 



Fig. 10. End-to-end Anastomosis, a. Clamps applied 
with tips beyond mesenteric edges. Mesenteric fat 
trimmed away for short distance B. Both anterior 
and posterior surfaces have been sutured. Needle 
end, 2, delivered through mesenteric gap so that 
assistant, c, can pull on this and short end of anterior 
row on same plane. 

in an operation is undoubtedly of impor- 
tance, especially when it can be reduced 
to such proportions. This certainly is an 
advantage over the open methods of 
anastomosis, which require much more 
time. Another feature of this instrument 
is that the blind pouches can be made 
very small by applying the tips of the 
clamps close to the inverted ends. 

END-TO-EN'D ANASTOMOSIS 

The method of ligating the collateral 
and central arteries, and the shutting off 
of the mesenteric angle are desenbed 
under lateral anastomosis. A very impor- 
tant step in this operation is to free the 
mesentery from its attachment for a short 
distance from the line of resection. The 
purpose of this is to prevent the mesenteric 
fat from becoming inverted in the anasto- 
mosis. It is a well known fact that fat 


prevents the formation of fibrin which is a 
necessar3f element in the process of healing. 

- It delays healing and union and I believe 
it to be one of the most frequent causes of 
failure of this type of anastomosis, regard- 
less, of whether it be the closed or open 
method. 

Figure lOA shows the fat trimmed 
awajf from the bowel surface close to the 
line of incision. It also shows the method 
of applj'ing the clamps. In order to insure 
sufficient blood suppty to the edges, 
especially’' to that part opposite the mesen- 
teric attachment, the clamps are applied 
in an oblique angle. The obliquity^ should 
alway’S be away^ from the diseased bowel; 
otherwise there will be insufficient blood 
supply^ with the danger of gangrene forma- 
tion and sloughing. It is also important 
when applying the clamps to allow the 
tips of the blades to extend just beymnd the 
bowel edges and pointing towards the 
mesenteric attachment. Should the blades 
extend far beymnd the edges of the bowel 
there is danger of separating the aggluti- 
nated septum when the clamps are being 
removed. After the gangrenous gut has 
been resected the clamps are brought 
together and locked. It is then sutured 
in the same manner as described for 
lateral anastomosis. Two rows of sutures 
should not be used for end-to-end anasto- 
mosis of the small intestine because of the 
danger of narrowing the lumen. However, 
interrupted mattress stitches can be in- 
serted with safety. Figure iob shows the 
method of delivering the needle end of the 
posterior row of suture through the rent 
in the mesentery^ The assistant will pull 
on this and on the short end of the anterior 
suture as the clamps are being removed 
(Fig. loc). 

Although an end-to-end is the ideal 
physiological anastomosis, nevertheless I 
do not believe that it should be the method 
of choice. It has often been said that a 
chain is as strong as its weakest link and 
it certainly is true for this ty’^pe of opera- 
tion. It requires diligent attention to the 
minutest detail. A misstep leads to serious 
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if not fatal results. Our experimental 
results with end-to-end anastomosis have 
been very satisfactory. Only i dog devel- 
oped a distemper after forty-eight hours. 
Because of his grave condition a laparot- 
omy was made and it was found that the 
jejunum was dilated to the point of the 
anastomosis; beyond this the bowel was 
contracted. At -the site of the anastomosis 
there was lodged a piece of wood the caliber 
of a lead pencil with great deal of debris 
around it. There was no evidence of peri- 
tonitis nor of any adhesions and the 
anastomosis itself was intact with no 
evidence of leakage. In this case the 
obstruction was evidently due to improper 
preoperative treatment of the animal. 
Because of the dangers attendant on the 
end-to-end method I believe that a lateral 
anastomosis should be the method of 
choice whenever it is possible to do so. 
The advantages are: (i) No danger from 
the Inversion of fat, (2) complete peri- 
tonealization of the inverted edges, (3) 
the lumen can be made as large as desired, 
which eliminates the danger from stenosis, 
(4) greater blood supply, and (5) two rows 
of sutures can be inserted without en- 
croaching on the lumen. The one bad 
feature of a lateral anastomosis is the 
formation of pouches. These as a rule do 
not cause any disturbance and usually 
disappear by... the end of the third month 
after an operation. It has been our experi- 
ence that a lateral anastomosis straightens 
itself within a period of three to six months. 

SURGERY OF THE COLON 

The peculiarities of the blood suppty 
coupled with the highly septic contents 
of the large bowel mitigates against suc- 
cessful surgery of the colon. Undoubtedly, 
infection is the most serious complication in 
surgery of the colon and is associated with 
high mortality. In practically all of the 
open methods of colectomy there is a local 
peritonitis developed which must be over- 
come by the patient. Closed methods of 
colectomy abolish this factor and permit 
primary resections in many cases which 


could not be possible with the open 
methods. Nevertheless, cases which require 
primarj^ resection are few, and even though 
they are done under aseptic conditions 
it must not be forgotten that successful 
outcome can only be had after the proper 
preoperative preparation of the patient 
and an attempt made to determine the 
surgical risk involved. Should the risk 
be too great it is best to perform a two or 
three stage operation, in order to hold 
down ^the mortality rate. The Mikulicz 
principle of colectomy done in two or 
three stages, offers the lowest mortality 
rate comparable to one stage methods. 
Rankin suggested a modified Mikulicz 
for obstructive conditions of the colon, 
carrying out the principle of a closed 
aseptic method. The operation is divided 
into three or four stages. During the first 
stage the diseased bowel is removed and 
the remaining bowel is mobilized by 
suturing the peritoneum around it. The 
clamp is left on the bowel to control the 
contents and should the proximal loop 
become distended it can be opened by 
opening one side of the clamp. The bowel 
is prevented from retracting by leaving 
the other clamp closed on the other seg- 
ment. It is best to wait from thirty-six to 
seventy-two hours before opening the 
proximal clamp, in order to allow the 
peritoneum to agglutinate around the 
bowel wall. After the clamp is entirety 
removed a spur will form which can be cut 
after about two weeks. This can be done 
by applying the clamps to crush the spur 
which will be cut by pressure necrosis. 
The operation is completed by closing the 
opening in the ordinary manner. The 
author’s clamp can be used with greater 
ease in this operation, because when it is 
desired to allow drainage of the proximal 
loop the clamp can be entirety discarded. 

In cases where a primary resection is 
indicated, a closed aseptic operation is 
undoubtedly the method of choice. The 
author offers an ideal aseptic and closed 
method possessing many advantages over 
the open methods. Figure iib shows a 
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resection of the cecum and the ascending 
colon with an iliocolostomy. The cecum 
and the ascending colon arc freed of its 



Fig. II. A. Method of applying clamps for entero- 
entcrostomy. n. llio-colostomy; end to side anasto- 
mosis of end of terminal ileum to side of trans\-ersc 
colon. 

peritoneal attachment and mobilized in 
the usual manner. The ends of the bowel 
to be removed are either inverted or 
forceps can be left to control the contents. 
One of the clamps is applied on the end 
of the ileum at an oblique angle to insure 
sufficient blood supply. The other clamp 
isj. applied on the anterior longitudinal 
band of the colon. The tip of the clamp can 
be placed close to the Inverted end, so 
as not to leave too big a pouch. The 
excess tissue protruding out of the clamp 
on the colon side is shaved off and clamps 
are brought together and locked. The rest 
of the maneuver is the same as described. 

This procedure can also be followed 
for iliosigmoidostomy and ilio-colostomy 
of the transverse colon. The clamps can 
also be used for colocolostomy. To a large 
extent the anatomical relationship of the 
peritoneum to the bowel wall determines 
whether or not the latter operation can 
be done. In regions of the ascending and 
the descending colon the peritoneum limits 
the mobility of these segments so that a 
lateral anastomosis is almost an impossible 
operation; whereas, in the region of the 
transverse and the sigmoid a colocolostomy 
is a relatively simple operation, because of 
their mobility. 


ENTERO-ENTEKOSTOMY 

This operation i.s at times indicated 
after an anterior gastroenterostomy or 



arc brought togetlicr and sutured lesser curvature 
will be approximated to proximal end of jejunum; 
and vice vers.-! for greater cunaaturc. 

after partial gastrectomy with a long 
posterior loop. The two loops of intestine 
to be anastomosed arc placed side by side 
and clamps applied, about 3 in. of bowel 
being grasped. The protruding tissue is 
excised and clamps brought together and 
locked. The operation is completed in the 
same manner as a lateral anastomosis 
without danger of infection (Fig. 

GASTROENTEROSTOMY 

The clamps can be used for both an 
anterior or posterior gastroenterostomy. 
The clamps cannot be used with facilit}' 
when the stomach is immobile, or when 
the mesocolon is too short thereby making 
it difficult to deliver the stomach through 
it. These cases offer a problem regardless 
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of the method, and at times an anterior op- 
eration has to be performed in preference to 
the posterior. In none of the animals did 
an ulcer form as a result of the use of the 
clamps. The crushing effect of the clamp 
is almost like a knife, the septum disap- 
pearing \Yithin forty-eight hours; hence it 
does not allow the gastric juices to act upon 
it. This is probably the reason why ulcers 
do not develop when this method is used 
in the human, as reported by Perret. 

The technical principles for antiperistal- 
tic posterior gastroenterostomy is as fol- 
lows: An opening is made in the transverse 
mesocolon to the left of the midcolic artery. 
An Allis forceps is placed through the rent 
in the mesocolon and the stomach is 
grasped close to the lesser curvature at 
the angula incisura. With another forceps a 
corresponding point close to the greater 
curvature is grasped so that a line between 
the two forceps will correspond to the 
anatomical direction of the first loop of 
jejunum. The stomach is then delivered 
through the mesocolon by pulling on these 
forceps. Figure 12 shows the protrusion 
of the stomach through the mesocolon 
and the method of applying the clamps. 
The left clamp grasps the stomach held 
between the Allis forceps. The tip of the 
clamp points towards the lesser curvature. 
Sufficient stomach should protrude so 
that when it is cut the mucous membrane 
will be included. The other clamp is applied 
on the jejunum so that its tip points 
towards the proximal end. The protruding 
tissue is shaved and clamps locked. The 
operation is completed as described under 
lateral anastomosis. 

For the iso-peristaltic method the inci- 
sion through the mesocolon should be 
made, when practical, transversely, to 
allow greater access to the posterior sur- 
face of the stomach. Two Allis forceps 
are placed i in. from the greater curvature 
andj3 in. apart. To insure hemostasis, 
larsce vessels which lead into the line of 
incision are stick-tied. The left clamp 
grasps the stomach, with the tip of the 
blade pointing towards the cardiac end. 


whereas the right clamp is applied on the 
jejunum with its tip pointing towards 
the proximal end. After the clamps are 
locked, the pyloric end of the stomach 
will be approximated to the proximal 
segment of the jejunum and the cardiac 
to the distal end. In this manner the 
jejunum will be parallel with the greater 
curvature and the peristalsis traveling 
in the same direction. 

FINNEV’S PYLOROPLASTY 

Whenever Finney’s pyloroplasty is indi- 
cated the clamps can be used with much 
facility and without the danger attending 
the open method. This operation is essen- 
tiallj’^ a lateral anastomosis of the first 
part of the duodenum to the anterior and 
greater curvature side of the stomach. 
At times the duodenum is bound down 
with adhesions and in such condition I 
do not believe that the operation should be 
attempted. This holds true not only 
with the clamp method but also with the 
open methods. At times the gastrohepatic 
ligament is short and has to be detached 
in order to mobilize the pyloric end of 
the stomach. This is a very dangerous 
procedure and should not be attempted 
unless absolutely necessary. 

The technical point in this operation is 
first to approximate the first loop of the du- 
odenum to the greater curvature of the 
stomach. The right clamp is applied on the 
stomach with its tip pointing towards 
the pylorus. The left clamp grasps the duo- 
denum with its tip about i in. from the 
pyloric sphincter. The two blades should 
be placed at about the same distance 
from the sphincter. The operation is 
completed in same manner as in lateral 
anastomosis. 

CHOLECYSTOGASTROSTOMY 

I have also used the clamps on a man 
tliirty-seven years old with carcinoma 
of the pancreas causing complete obstruc- 
tion of the common duct. After the abdo- 
men was opened the gall bladder was 
found markedly distended and enlarged. 
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The pancreas was enlarged through its 
entire extent and a small portion was 
removed for biopsy. The pathological 
report was adenocarcinoma of the pancreas. 
It was decided to do a cholccvstogas- 
trostomy with the use of the clamps. This 
was done after the gall bladder was 
partially evacuated with a needle and the 
syringe. The operative maneuvers arc 
essentialK' the lateral anastomosis of the 
gall bladder to the stomach. The time 
consumed in this case was about ciglit 
minutes to perform anastomosis and there 
was no contamination or any spilling of 
the contents of the stomach or gall bladder. 
This patient made an uneventful recovery 
and at this writing (six months after 
the operation) he is working and free from 
symptoms. 

CON’CLUSIOX 

1. The history of the development of 
gastrointestinal surgery clearly shows that 
the primary principles were well founded 
many, many years ago; however, we have 
yet to develop technical efficiency in order 
to eliminate peritonitis after an operation. 

2. With the open methods of colectomy 
a local peritonitis develops in practically 
every case, whereas in surgery of the 
stomach and Intestine it is followed in a 
small but definite percentage of cases. 
Aseptic procedures eliminate this factor 


and reduce the operating time to a 
minimum. 

3. Closed methods that have been sug- 
gested are not in vogue, or have been 
discarded, because: they disregarded surgi- 
cal principles; were too complicated, or the 
instrument was loo cumbersome, and did 
not carry out the purpose for which it 
was intended, thereby defeating the prin- 
ciple of a closed aseptic method. 

4. The method described in this paper 
is an ideal closed, aseptic and quick method 
embodying the principles of gastrointes- 
tinal surgery. It commends itself because 
of its simplicity and case of execution. 

5. The clamps are mechanically per- 
fected to carry out these principles. They 
arc easily manipulated, simple in design 
and precise in action. They can be used in 
any type of gastrointestinal anastomosis; 
furthermore, with them, ulcers of the 
stomach and the duodenum can be resected. 

6. Stenosis as a result of too large 
septum cannot be encountered with the 
use of this method, because of the crushing 
knife-like blades. Hemorrhage has not 
occurred in any of the animals; however, 
extra precautions must be taken regardless 
of the method used. 

7. I ofi'er this method to the surgical 
profession with a plea not to use it in the 
moribound cases, but more as a routine 
method for surgery for the gastrointestinal 
tract. 
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ALLERGY 

FOLLOWING RECTAL ADMINISTRATION OF QUININDALCOHODETHER IN LABOR* 

M. Pierce Rucker, m.d. 

RICHMOND, VA. 


A GREAT many people say they 
cannot take quinine, ^^'hen they 
are questioned more fully, they tell 
you that it gives them a fullness in 
the head and makes their head ring. True 
allergic symptoms, swelling, urticaria, fever 
and hemoglobinuria, are rare. Fletcher 
and Travers, who report a case of quinine 
idiosyncrasy that looked like a severe 
arsenical dermatitis, say that it was the 
only case of pronounced idiosyncrasy to 
quinine they had seen, and they had been 
in practice thirty-five and twenty years 
respectively in the Malay States where 
quinine is the established treatment for 
malaria. It is interesting to note that their 
patient could not take the levorotatory 
quinine, but could take cinchonine which 
is dextrorotatory. 

In truly susceptible persons the smallest 
doses produce symptoms. Bell reports a 
case in which the toxic dose decreased 
with each attack. The fourth attack was 
caused by grain. Fort’s patient had 
rapid, difficult breathing, a sense of 
sufl'oeation and weakness, swelling of 
face, hands and feet, and a generalized 
itching and burning after taking a single 
dose of Mg grain. On one occasion she 
had a local reaction on the lip following 
rubbing her lip with her fingers after 
filling some eapsules with quinine. When a 
small child she often took quinine with 
no ill efl'ect. Zacharias reports the case 
of a man who had an itching vesicular 
eruption on the inner side of the thighs, 
the scrotum and penis due to quinine in 
a contraceptive preparation used by his 
wife on one occasion. This patient had a 
similar rash on the scalp from using hair 
tonic containing quinine. 

The symptoms may occur \'ery quickly. 
Kirshnamurtjf’s patient had violent sneez- 


ing followed by distressing itching all 
over the body and an urticarial rash ten 
minutes after taking 5 grains of quinine. 
In one of the attacks in Fort’s case the 
symptoms appeared within two hours. 
In her second attack an hour after taking 
a much advertised remed}^ for colds, 
she fainted and had the skin and respira- 
tory symptoms as before. In her third 
attack the symptoms also appeared in an 
hour, this time after taking 15 drops of 
iron, quinine and sulphur elixir. 

Boerner deseribes a skin test for the 
susceptibility of quinine and recommends 
a 10 per cent solution of quinine bisulphate 
as the best strength for the test. Alook 
recommends the skin test as an easy way to 
prove the susceptibility of persons to 
drugs. Edlavitch reports a case confirming 
Boerner’s test. O’Malley and Richey report 
2 cases confirmed by Boerner’s test. They 
were able to completely desensitize one 
patient and to partially desensitize the 
other. 

With the widespread and increasing 
use of the rectal administration of quinine- 
alcohol-ether for obstetrical analgesia, one 
would expect to encounter patients exhibit- 
ing untoward symptoms from the quinine, 
especially as some of the formulae contain 
as manj- as 20 to 30 grains of the drug. 
Two such cases have been reported. 
White reports the case of a primipara 
who was given rectal analgesia two hours 
before delivery. In four hours from the 
time of the injeetion she complained of 
an itching and burning all over the body. 
Fter temperature had risen to i03°F. In 
six hours there was a pronounced erythema 
and a fine papular rash all over her body. 
The itching and burning were so Intense 
that it was necessary to administer mor- 
phine. The condition lasted three days. 


Submitted for publication February 3, 1930. 
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when the symptoms gradually disappeared. She had pain on the first day. Mcr last menses 
A bran-like desquamation followed. Gus- began August lo and lasted four days. Physical 
tafson has recently reported a similar examination was negative except for a soft, 



Fig. I. 


case occurring in a secundapara. The 
patient recognized the rash and itching 
as being the same that she always had 
whenever she took the smallest dose of 
quinine. 

CASE REPORT 

Mrs. J. J. W., a primigravida aged nineteen, 
consulted me September 22, 1928. -m 

Family history and past history, as she 
gave them, were unimportant. Her menses 
began at sixteen years, were of the twentj'- 
eight day tj^ie and usually lasted six days. 


movable, retroverted uterus. Blood Wasser- 
mann test was negative. Pelvic measurements 
were: Sp.I. 22^; Cr.l. 27T2; Troch. 30}!', 
D.B. i8l<; Ob.R. 22; Ob.L. 22; Circ. 84? 
Height from the symphysis to umbilicus i5> 
to ensiform 32; pubic arch 70°; Tuber ischii 
8J4; Ant. Sag. 6 } 4 ; Post. Sag. 6H5 Ant.- 
post. 10; Depth of sjTOphj^sis 5. 

Her pregnancy' was normal except for a 
mild attack of influenza in January. Her 
blood pressure ranged from 110/70 on her 
first visit to 130/85 on April 27, ipap. The 
urine was normal except for a slight trace 
of albumin on several occasions. 
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Labor was induced on May ii, 1929. A 
No. 5 Yoorhees bag was placed at 1:12 p.m. 
She began to have pains at 3 p.^^. The cervix 
was fully dilated at 1 1 :30 p.m. and she was 
then delivered by version and extraction. 
The patient was given 14 grain of morphine 
and .'ioo grain of hyoscine before the bag was 
placed. The hyoscine, grains Ljoo. 'vas repeated 
four times during the afternoon. When the 
cervix was one-half dilated, the patient was 
given 10 grains of quinine, oij alcohol, oiiss 
ether and 5iss olive oil per rectum. This M'as 
supplemented by inhalation of ether for the 
delivery. The baby, a girl, weighed 3232 gm. 
ax\d was 51 cm. long. It cried lustily as soon 
as it was delivered. 

When she was put back to bed, the patient’s 
blood pressure was 130/90. respirations 22, 
temperature 99.2 °f. and pulse 100. As she 
reacted she complained of burning and itching 
about her eyes, and the lids Mere seen to be a 
little swollen. The next morning the entire 
body was covered xvith a bright red rash, 
and the face was swollen. The rash persisted 
for live days during which time there was 
moderate fever. A catheterized specimen of 
the urine showed: specific gravity 1005, 
alkaline reaction, a trace of albumin, many 
red blood cells and an occasional leucocyte. 
Culture was negative. On May 17, the leuco- 
cytes were 10,800, polymorphonuclears 50 
per cent and lymphocytes 50 per cent. Blood 
culture was negative. The subjective symp- 
toms, itching and burning, were controlled 
with luminal and bicarbonate of soda. The 
patient sat up on the seventh day. When 
she left the hospital on the eighth day, she 
was in good condition except for a pronounced 
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desquamation. The bab3"’s skin was free 
from eruption. 

On June 8, 1929, the patient returned for a 
postpartum examination. She felt Avell and was 
giving plenty of milk for her bab3% which 
Aveighed 3855 gm. She herself AA'eighed 55.8 
kilos, a gain of 3.5 kilos OA^er her usual AA-eight. 
Blood pressure Avas 125/80. There Avere still 
a fexv bran-like scales on the abdomen. 

Patient returned Jan. 4, 1930, four and 
one-half months pregnant. I took this oppor- 
tunitj' to giA'e her a skin test, using a 10 per 
cent quinine bisulphate solution. I started 
the test at the beginning of her examination 
(11:30 .A.M.). There Awas no reaction AA'hile she 
AAAas in the oflicc. At her second visit, hoAA^ever, 
she told me that at 4:30 p.m. the upper scratch, 
the one on Avhich I put the quinine solution, 
began to burn and itch, and a red spot some 
6 cm. in diameter appeared Avhich lasted 
seA'cral daA's. Even noAV (Jan. 24) a scalj’- 
discoloration is distincth' visible. 

COMMENT 

Idiosyncrasy^ to quinine administered 
per rectum must be rare. Harrar reports 
tlie use of 20 grains in ether-alcohol-oil 
mixture in 5800 cases Avith no untOAvard 
results. In my OAvn experience of 868 cases 
I have stuck to the 10 grains of the No. 3 
formula of GAvathmey’s original com- 
munication. While one case in 868 seems 
almost negligible statisticall3% yet the 
symptoms of quinine allergy are so ex- 
tremely disagreeable that it aa^ouH seem 
Avise to add Boerner’s to one’s antepartum 
examination if one used rectal analgesia. 
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FRACTURES, CONTUSIONS, LACERATIONS 

AND THEIR RELATION TO DISABILITY^ 

A. B. IlLIEVITZ, M.D., C.M. 


MOKTREAL, 

M any books and papers have been 
written on fractures. All con- 
tributors to our knowledge of 
fractures classify them as to their con- 
dition, predisposing factors and their 
causes. Given a definite case of a fracture, 
our duty is to restore the function of that 
bone and also the functions of the depend- 
ent soft tissues and remove or alleviate the 
discomfort or pain which the injury may 
be responsible for. 

The treatment of these cases docs not 
depend on the causes of the injuries, but 
on the nature of the fractures or injuries. 
Soft tissue injury plays a very important 
part both in the treatment as well as in the 
extent of the temporary total and perma- 
nent partial disability. 

Skeletons, whether they are internal 
(like the human, etc.) or external (like the 
crustacean) serve at least four purposes: 

I. They are the solid pivots of the move- 
ments assigned to the various animals. 

2. They are the solid frames which serve 
to support the softer structures of the 
body. 

3. They afford protection to many 
delicate parts of the body (in the human, 
to the eyes and the brain, and in some 
animals, to the whole body). 

4. They have the capacity to manu- 
facture some blood cells. 

Injured bones are responsible for: 

I. Impaired function of (a) the bone per 
se (b) the bone as a pivot. 

2. Failing to act as a proper support for 
the soft tissues. 

3. Failing to protect the soft parts 
(delicate parts) and by disarrangement 
press upon or injure the soft tissues, and 

4. By their ability to form osteoblasts, 
regenerating new bone and reuniting the 
fragments. 

*' Submitted for publ 


CANADA 

While the results of traumatic surgeia- 
depend on the skill and experience of 
the surgeon, the disability (real or imagi- 
nary) depends more on the frame of mind 
of the patient, who is assured of a weekly 
compensation during his temporary dis- 
ability and of an additional compensation 
for permanent disability (if any). In such 
cases the relation of patient to surgeon as 
well as the attitude of the patient to his 
disability is totally different from relations 
of patients having similar disabilities to 
private individuals, who are not com- 
pensated by employers or insurance com- 
panies. For these reasons the writer is of 
the opinion that a few remarks about the 
duties of a traumatic surgeon, the latter’s 
qualifications and the problems of dis- 
ability should prove useful to all those who 
arc interested in this branch of surgery. 

THE DUTIES OF A TRAU.MATIC SURGEON' 

1. To determine whether there was an 
injurjv To give first aid and further treat- 
ment for the relief of pain and suffering 
and for the restoration of the fracture and 
the injured part to normal or as near as 
possible to normal. His first duties are 
purely professional in administering the 
treatment to the best of his ability. 

2. His duties to the community require 
of him an unbiased observation and opinion 
as to whether the injury was accidental and 
the responsibility rests with the employer, 
or due to gross negligence or intoxication on 
the part of the employee, and therefore a 
menace to his fellow-workers; in the case 
of automobile accidents, a menace to 
pedestrians and fellow drivers. Injuries 
may also be secondary to some constitu- 
tional diseases, such as epilepsy, embolism, 
cerebral thrombosis, diabetes and bone 
diseases (sarcoma), etc. A careful historj' of 

Cation August 4, 1930. 
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the case is as important as in all other 
medical cases. 

3. He is to be fair to all parties, employee 
and employer, the injured and the assured. 
The prosperity of a country depends upon 
its industries. While the benefit of the 
doubt should be given to the workman, one 
must not, however, allow the workman to 
believe that every finger that has been 
scratched (with no infection) is worth a big 
disability, or that a fractured rib, with no 
cough, no traumatic pleurisy, no blood, 
which heals in a few weeks leaves a perma- 
nent disability ranging to all sorts of 
percentages. 

4. The sooner the patient receives proper 
aid, the better the results for the patient 
and the less the disability. Incidentally the 
expense is also less. 

QU.ALIFICATIONS OF A TRAUMATIC SURGEON 

1. He must be a general surgeon; he 
must be able to render first aid; but he 
must also know what he can do and what 
he cannot do. 

2. He must be a competent surgeon, 
because the surgeon who can send his 
injured men back to work fit and really fit, 
in shortest possible time, will please some 
workmen, the majority of employers and 
all insurance companies. 

3. He must understand men: and there 
are many types. You cannot treat even 
physically an Italian workman the same 
as one would a Swede. The same applies 
to many other types. He must be a diplo- 
mat, because employees are nearly always 
biased against company doctors, particu- 
larly in the estimation of disabilities. 

4. He must be careful in every respect: 

(a) He should keep careful notes, 

(b) He should keep copies of every 
report, 

(c) He must have a careful history of 
the injury, 

(d) He must have a careful history of 
previous injuries, 

(e) He must ever be ready to defend his 
honest diagnosis and opinions before the 
courts or commissioners. 


(f) He must be able to say that he 
examined the whole patient, rather than 
the injured part only. 

5. He must always be ready, in difficult 
cases, to share the responsibility with a 
confrere, whose ability he considers supe- 
rior to his own: 

(a) For the protection of the injured 
person, 

(b) For the protection of the employer 
or insurance company, 

(c) For his own protection. 

6. He should be familiar with the rules 
and regulations of the workman’s com- 
pensation commission and should under- 
stand jurisprudence. 

7. He should be properly equipped to be 
able to handle any kind of emergenc3\ He 
should understand physiotherapy. 

8. He should be prompt in reporting 
injuries to the employer, insurance com- 
panies or other interested parties. The 
reports should be complete, showing details 
and full particulars right from the start. 

DISABILITY 

Disability may be defined as the inabilit5'- 
of a workman to carry on with his usual 
work temporarily, permanently, totally 
or partially. This means that we have 
several kinds of disabilit}’: 

Temporary total, 

Temporar}’- partial. 

Permanent total, 

Permanent partial. 

There is a fifth type, which is essentially 
not a disability, but rather a disfigurement, 
which may be responsible for the indi- 
vidual’s decreased possibilities of obtaining 
work and may be classed as a cosmetic 
disability. 

(a) Temporary total disability is the 
physical condition of an injured person 
immediately after the accident, which 
condition prevents the patient from carr}^- 
ing on with his usual work for a presumed 
period of time which is of a temporary 
nature. 

(b) Permanent total disability is the 
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ph3^sical condition of an injured person, 
which condition prevents the patient from 
resuming his usual work permanently. At 

c 
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Fig. j. a. R. male, aged thirty-two, laborer. Multiple 
fracture of right side of pelvis into acetabulum. 
Stellate fracture of acetabulum. Four weeks after 
injury plate was taken. Patient walked up nvo flights 
of stairs with aid of a cane. Eight weeks after injury 
he resumed his usual work and was advised to report 
for reexamination in about four weeks. He reported 
without any complaints. He was not aware of 
severity of injury. 

the same time he will be unable to do any 
other kind of work. 

(c) Temporary partial disability is the 
physical condition of an injured person 
after an accident: 

(i) Which prevents a patient from 
carrying on with one or more Important 
duties of his usual work, 

(ii) W hich impaires the efficiency of 
his usual work, 

(hi) Which is accompanied by some 
discomfort (such as tiring verj' easilj^ etc.) 
and the conditions are temporary' in 
character. 

(d) Perrnanent partial disability is the 
same physical condition as described in 
paragraph Ic), but the condition is perma- 
nent in character. 


(e) Cosmetic disability (if one may 
describe it as such) is a condition which 
affects in the majority of cases the female 
worker by disfiguring the exposed parts 
of the human body, such as the face, 
hands, etc. The conditions may be, as 
in other cases, temporaty or permanent in 
character. 

Disabilities which may appear immedi- 
ately after the injuries are of a teraporar}' 
total or temporary partial character, may 
eventually (due to infection or faulty 
technic) become permanent total or perma- 
nent partial disabilities. 

ESTIMATION OF THE PROB.ABLE DUR.A.TIOX 
OF A DISABILITY 

The most difficult task of a traumatic 
surgeon is the estimation of the probable 
duration of the temporarj- total disability. 
It taxes the surgeon’s ingenuity more than 
the making of a diagnosis or the treatment 
of the condition. The difficulties are mani- 
fold: 

1. No two injuries are identical, even 
if the .v-ra}^ examination would permit one 
to sa}’ so. A fractured bone, properly set, 
when healed, leaves no disability. Effusion 
of blood, subsequent adhesions, in's'olve- 
ment of a joint with prolonged immobiliza- 
tion, shortening, and partial or total 
ankylosis of the small bones are responsible 
for some sort of a permanent disability- 
The prognosis will depend on the nature 
of the injuty, whether near or into a joint, 
whether it is a leg or an arm, a hand or a 
foot and whether the treatment was pre- 
cautionary immediately after the mjury, 
as pointed out somewhere else.^ 

2. The surgeon is not always selected 
by the compan3^ Many" phy"slcians of the 
old school still do not believe in traction 
or plaster casts; some still believe in pro- 
longed immobilization. The majority ot 
these cases get faulty" union, fibrous or 
non-union. The prognosis then depends 
on the method of treatment and the per- 
sonal element of the surgeon. 

‘ Illievitz, A. B. The home treatment of fractures 
of the bones of the leg. Canad. M. A- J-, 

1928. 
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3. Displacement of fragments does not 
necessarily mean permanent disability. 

4. Many patients (even at tlie present 
time) refuse hospital treatment. In these 
cases there may not be any disability 
eventually, but the duration of the tempo- 
rary disability is considerably prolonged. 
In minor injuries it is preferable to give 
ambulatory treatment. Conlidence in using 
an injured limb is regained early. The 
vritcr allovs his patients up ^•ery early. 
See Figure. 1, a case of fracture of the 
pelvis extending into the acetabulum. 
The day this plate vas taken the patient 
walked up two flights of stairs only four 
weeks after the injury. The only support 
was an ordinary cane. Figure 2 shows a 
fracture of the shaft of the femur five 
weeks after the injury. The patient was 
up and about with crutches and no splint. 

5. Prolonged immobilization prolongs 
the period of tenrporary total disability. 
It may be responsible for eventual per- 
manent disability. The blame may fall 
cither upon the patient, who does not 
return as he has been instructed to do for 
inspection, physiotherapy and massage, or 
upon the surgeon, who allows the splint to 

emain for a prolonged period without 
physiotherapy, etc. 

6. Compensation is undoubtedly, di- 
rectly or indirectly, partially responsible 
for some prolonged disabilities. Many 
claimants for, in reality, they cease to be 
patients, will abstain from using their 
injured limbs until some sort of settlement 
is reached between them and their employ- 
ers. They (the patients), in my own 
practice, have shown a definite inhibitory 
response, voluntary in character, to active 
or passive movements of the various 
joints of the body. It is not surprising 
(when one feels that the workmen deserve 
the benefit of the doubt), that so many 
surgeons disagree on both the period of 
disability and the percentage of disability. 
Rules and laws with standards of dis- 
ability and schedules arc seldom fair. 
Many patients with fractured skulls, after 
a short period of temporary disability. 


have no permanent disability, while an 
injured cuneiform of the foot, or an injury 
to a small bone of the wrist, not properly 

! ‘ I 
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Fig. 2 . C. T. male, .aged ihirty-fivc, sliipper. Fracture 
of right femur, 1914. Femur was plated. Me remained 
in the hospital for seven months. When seen in 1919 
he had angulation of femur to extent of 80°. On 
May 20, 1030, he rcfractured the same femur. The 
plate was taken five weeks after injury, while p.atient 
was up and about, using crutches for protection, but 
no splint of any kind. On July 20, examination shows 
firm union and patient returned to his usual work. 

V 

treated, may leave a high permanent 
disability. 

7. Injuries with infection, as contrasted 
with clean injuries, have a very wide range 
of disability. There may be no permanent 
disability, but the temporary total is 
often a very prolonged one. 

8. It is difficult to prognosticate in a 
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case ■with subsequent osteomyelitis, yet 
there may be no permanent disability. 

9. After a fracture has been properly 
set, the s-v\'eliing disappeared, extravasated 
blood absorbed and the union of the frag- 
ments firm and in good position, a patient 
may still complain of pain in a wrist, knee, 
ankle and more often in a shoulder joint. 
The -v-ray examination maj- corroborate 
firm union with no pathological condition 
in the joint. The surgeon finds that he 
has very little to offer in the way of treat- 
ment, for there are no limitations of the 
movements of the joint, no shortening; 
there is neither localized pain nor tender- 
ness and the measurements are normal. 
The pain complained of usually disappears 
on working, (a very effective therapeutic 
agent). Light work for a week will usually 
do more good than any kind of treatment. 

10. Cooperation of employee and em- 
ployer, as well as of the insurance company, 
is very important. In this respect self- 
insurers are in a better position to get the 
injured workman back to his job earlier 
than in the case of insurance companies. 
The self-insurer is more prone to allow 
the injured men light work and thereby 
considerably aids the surgeon in his treat- 
ment. An employer who carries insurance is 
far more strict in exacting a full day’s 
work from a convalescent patient. The 
workman is usually not very anxious to 
return to work, particularly if in addition 
to his compensation he also carries private 
insurance. 

Table i shows various disabilities as 
observed in the writer’s private cases 
as well as in public cases under his care at 
the \\ Oman’s General Hospital, Montreal. 
The chart is divided into 14 columns. 

Column I represents the temporary 
total disability of simple fractures with 
little or no displacement. 

Column 2 represents the additional 
temporary partial disability, but patient 
may be allowed to carry on with light work. 

Columns 3 and 4 show the minimum and 
m.'iximum percentage of permanent dis- 
ability. The minimum in all cases is nil. 


The maximum is small, ranging from 5 to 
10 per cent. 

Columns 5, 6, 7 and 8 show the corre- 
sponding disabilities as in columns 1, 2, 3 
and 4, but in these cases the fractures were 
originally with displacement, overlapping 
or depressions, and consequently soft tissue 
injury is taken into consideration to a 
greater extent. 

Columns 9 and 10 deal with foreigners 
(mainly Italian, Polish, Austrian and 
Russian), a type that usually exaggerates 
the disability. The disabilities of columns 
I and 2 are multiplied by the numbers of 
columns 9 and 10 respectively. Undoubt- 
edly, there are exceptions. Such foreigners 
are a great problem to the traumatic 
surgeon. A'lany times one detects their 
bluff. Many times it is verj' difficult to do 
so. In the attempt to feign disability, 
the3' assume certain positions; these posi- 
tions the}^ tr\f to retain for a long period. 
In time, these verj*^ feigned positions are 
directI}' or indirectlj" responsible for new 
disabilities, which are attributed to the 
original injurjx In contrast with these 
the Dane, Swede and German usually 
cooperate with the surgeon for the early 
restoration of function of an injured part. 
Their pains as well as their actual disability 
are rarely* exaggerated. 

Columns ii, 12 and 13 represent the 
average man’s attitude towards Injury- 
Column 1 1 is similar to column i and repre- 
sents injured men without any* kind of 
compensation. Column 12 represents the 
average injured workman who can claim 
workman’s compensation privileges. It is 
usually equal to the disabilities of column 
I multiplied by the numbers of column 12. 
Column 13 represents the workmen who 
not only receive workman’s compensation 
but also carry private insurance. The 
workmen under this group are at times 
receiving more compensation than their 
actual income per week while at work. 

Table ii shows the number of fractures 
treated. It will be noted that although the 
actual number of fractures of the various 
bones is comparatively small and the total 
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Remarks 



Complaints un- 
reliable. 

Plus nerve dis- 
ability. 

Marked varia- 
tions. 

Pleurisy? 

Col. 5 with op- 
eration. 

Insurance 

Comp. 

and 

Priv. 
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Permanent 

Max. 
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Min. 
Per Cent 
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nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

10 

Temporary 

Part 
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N noi-ONN- ONO-TNN-NOOON vi 

Total 


4-5 wLs. 

6 wks. 

8 wks. 

8 wks. 

8 wks. 

4- 6 wks. 

5- 7 wks. 

6- 8 wks. 
6-8 wks. 

6 wks. 

4- 6 wks. 

8 wks. 

6- 8 wks. 
8-12 wks. 

7- 8 wks. 

8- 9 wks. 

5- 7 wks. 
5-8 wks. 
4-8 wks. 
8-12 wks. 
8-16 wks. 
8-10 wks. 

16-26 wks. 

Without Displacement 

Permanent 

Max. 
Per Cent 
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Min. 
Per Cent 

ro 
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nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 
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Part 


2 wks. 

nil 

2 nil 

2-6 

2 

0 

1 

0 

0 

0 

2 

0 

2 
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1- 2 
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Simple Fractures 

Column No. 

Skull 

Clavicle 

Humerus ; 

Humerus an. neck 

Humerus sur. neck 

Rad. and ulna 

Coles 

Phalanges 

Metacarpals 

Wrist bones 

Ribs I or 2 

Pelvis 

Manubrium 

Femur 

Femur an. neck 

Femur surg. neck 

Tibia 

Tibia fibula 

Tibia ankle 

Os calcis 

Metatarsals 

Patella 

Spine 
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Table ii 



1 

Discharged 


Fracture 

j Number 

\ 

No Dis- 
ability 

Dis- 

ability 

Age 

Skull 

i 

II 

10 

I (died) j25-59 

Uavicle 

8 

8 

0 119-47 

Humerus 

14 

14 

0 

22-62 

Radius and ulna . 

15 

14 

I 

17-54 

Coles 

12 

10 

2 

18-51 

Phalanges 

16 

16 

0 

18-60 

Metacarpals 

10 

8 

2 

19-57 

Wrist bones 

7 

7 

0 

26-39 

Ribs 

19 

19 

0 I32-62 

Pelvis 

12 

II 

I 

14-83 

Manubrium 

3 

3 

0 

26-34 

Femur 

22 

17 

5 

35-80 

Neck 

27 

24 

2 (i died’\ 

46-87 

Tibia 

! 9 

9 

0 

14-53 

Tibia and fibula. . 

1 i6 

14 

2 

14-58 

Ankle 

1 39 

35 

4 

14—55 

Us calcis 

! 7 

7 

0 

35-51 

Metatarsals. . . . 

: 27 

26 

I 

28-71 

Patella 

! 11 

II 

0 

36-56 

Spine 

; 6 

4 

2 

26-65 


i 291 

267 

24 



number of fractures treated was 291, the 
total number discharged with no per- 
manent partial disability was 267, approx- 
imately 92 per cent. Two patients died 
within the first few days, having a fracture 
of the cranium, aged fifty-six. The other, 
aged seventy-nine, had a fracture of the 
neck of the femur. The disabilities in the 
remaining 22 cases are directl3'^ due to 
errors in treatment. Either surgical aid was 
first received weeks after the injury- or 
they remained in plaster casts for a period 
of time without physiotherapy. In the case 
of one patient, when first seen, the foot 


was deepfy cj^anosed, was in a plaster cast, 
which was for twenty-eight daj^s without 
inspection. This man was treated for 
fractures of the first, second and third 
metatarsals, with no displacement, but he 
was left with a definite disability amount- 
ing to 10 per cent. 

SUMMARY 

1. Earlj’' repair of skeletal and soft 
tissue injuries depends on earty partial use 
of the adjacent joints and the retention of 
the tone of the museles during the short 
period of immobilization. 

2. Prolonged immobilization prolongs 
the period of temporarj- total disability 
and often leaves a permanent partial 
disability. 

3. A certain number of people are hj^per- 
sensitive to their knowledge of the con- 
dition of the injurj^ rather than to the 
severity'' of injurj' proper. An individual 
M'ith a knowledge of having broken a bone 
suffers and takes a longer time to gain 
confidence to use it, whereas the same 
individual with the same injury, but 
without the knowledge of the severity of 
the injurj'-, actuall^’^ suffers less and will at- 
tempt to use the injured limb at an earlier 
date. 

4. Compensation and insurance have a 
definite tendency' to prolong disability. 

5. For the benefit of both assured and 
insured, it is important to start the injured 
man on light work as soon as possible, 
rather than to wait until the disability 
completely" disappeared. 



DIVERTICULITIS OF THE COLON* 


Wm. R. PaRKES, PH.M., M.D., F.A.C.S. 


EVANSTON, ILL. 


T he subject of diverticulitis of the 
colon is one about which we are all 
too little familiar. The pathological 
condition occurs more commonly than is 
generally supposed and is being recognized 
much more frequently than formerly. 
Because I believe the knowledge of the 
facts regarding this disease is not widely 
enough disseminated throughout the pro- 
fession, I take the liberty of quoting 
briefly from a few published reports, before 
citing cases of my own. 

Rankin and Brown^ estimate the inci- 
dence of diverticulosis as occurring in r per 
cent in 765,795 examinations and that 
diverticulitis occurs in 14 per cent of cases 
of diverticulosis. This would mean that 
one could expect to find a case of diverticu- 
litis in every 1400 patients examined. Some 
observers think it occurs much more 
frequently. 

A. B. Moore- found diverticulosis in 5 
per cent of all .v-ray examinations of the 
colon and states that it constitutes one- 
third of his roentgenological abnormalities 
of the colon. 

At the Mayo Clinic where a great oppor- 
tunity is afl'orded for study of intestinal 
pathology, diverticulitis is found to occur 
between the ages of twenty-seven and 
seventy-three,^ the average age being fifty- 
three years, with the great majority of 
cases occurring in the sixth and seventh 
decades. Some observers claim that it 
occurs twice as often in males as in females. 

Showing how much more commonly the 
disease is recognized than formerly, I 
would cite the report from the Mayo 
Clinic^-'’ of 215 cases over a period of six- 
teen years preceding 1923, and 1900 cases 
recognized in the four years following. 

Diverticulitis should be distinguished 
from diverticulosis (a term suggested in 
1914 by Case and others), the latter 


comprising all cases of diverticula of the 
intestines without inflammation, and diver- 
ticulitis, those cases in which one or more of 
the diverticula has undergone inflamma- 
tory reaction. 

Diverticulitis may be conveniently classi- 
fied into 

1. Simple diverticulitis, (self-limiting, 

either acute or chronic) 

2. Complicated diverticulitis. 
Complication being 

a. Abscess formation 

b. Fistula 

I- External 


2. Internal 


f vesicocolic 1 
[enterocolicj 
Multiple fistulae 


c. Stenosis or obstruction 

d. Associated with carcinoma, occa- 

sionally. 

In the stud}'- of 27 cases by McGrath,® 
the pathological manifestations were as 
follows; 


Per Cent 


Stenosis in 49 

Ulceration in 40 

Carcinoma in 25 

Perforation in 22 

Abscess formation in 14 

Adhesions in 28 

Fistulae in 9 


In 42 cases that W, J. Mayo-* resected 
for diverticulitis the location of the lesion 
was 


In the sigmoid in 36 

In tlie hepatic flexure in i 

In the transverse colon in i 

In the cecum in i 

In the rectum in 3 


With such diversified pathology and 
variable location of the lesions one would 
not expect any specific train of symptoms 
or signs to identify the disease and this 
thought is borne out by further consider- 
ation of the aforementioned complicated 
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42 cases in which the clinical complaints 
were as follows: 


Persistent abdominal distress 1 1 

Intermittent distress 5 

Colickj' attacks 3 

No apparent symptoms 2 

Rectal tenesmus. . . .■ 2 

Constipation 16 

Alternating bowels 2 

Diarrhea l 


As is self-evident, there is nothing in the 
way of symptoms to greatfy help in clearing 
up this perplexing diagnostic problem. 

Regarding treatment, in the 215 cases'* 
previouslj^ mentioned occurring at the 
Mayo Clinic over a period of sixteen years, 
1 12 were operated, bowel resection being 
done in 42, 103 being treated without 
operation. 

Four cases, two males and two females, 
have been recognized by me during the 
past six months. Two proved amenable to 
medical treatment; two were not diagnosed 
until during operation or in the laboratory' 
after operation. In both operated cases the 
presence of diverticula was known to exist 
but in neither case was this fact associated 
with the acute complicating conditions that 
led to the operations. 

In the first one operated a diagnosis was 
made of ruptured appendix located in the 
pelvis. At operation an abscessed diver- 
ticulum of the sigmoid was found. Drainage 
sufficed to curve the patient. 

The other case which I present in more 
detail gives the following history: 

A married woman (Mrs. E. S.) aged fifty, 
having enjoyed good health for many vears 
preceding this illness, began five weeks before 
her admission to the Evanston Hospital to 
have attacks of pain in her epigastrium and 
lower abdomen, this pain being rather persist- 
ent most of the time. She also had a fever of 99 
to loi during this period and was unusually 
constipated. She did not have nausea or vomit- 
ing. Her appetite was poor. An internist of 
very good repute, after a home examination, 
■t ought she had colitis and admitted her to a 
hospital where further examinations, including 
an .v-ray study following a barium enema, were 
made.^ The .v-ray study showed some small 
diverticula in the ascending and transverse 


colon and a lack of filling in the upper part of 
the ascending colon. According to the patient’s 
statement, her -white blood count at that time 
was 7000. The internist arrived at a diagnosis 
of probable tuberculosis of the cecum. Possibly 
the low leucocyi:e count and the fact that the 
patient had been caring for a daughter with 
pulmonary tuberculosis influenced the doctor 
in this conclusion. He advised laparotomy, 
whereupon the patient decided to be trans- 
ferred to the Evanston Hospital. 

On admission there her temperature was 
100.2, pulse 130, respiration 26, and white 
blood count 14,500. 

Examination showed the abdomen to be the 
only location of evident pathology. Here no 
masses were felt. There was no evidence of free 
abdominal fluid. The right side of the abdomen 
was painful and tender on pressure, especially 
in the lower portion. There was also a sense of 
resistance imparted to the palpating fingers 
in the same location. Pelvic examination was 
negative. 

The urine was negative. Examination of 
feces showed no blood. No further .v-ray studies 
were thought advisable because of the apparent 
inflammatory condition. A tentative diagnosis 
was made of chronic abdominal inflammation 
and it was thought that a retrocecal appendi- 
citis might explain all the symptoms and signs. 

An exploratory operation was done on the 
third day after admission. 

The appendix was found elongated, slightly 
congested and containing fecaliths. An appen- 
dectomy was done but as there was not suffi- 
cient pathology found in the region of the 
appendix to explain the clinical findings, 
further search was made. The cecum looked 
normal; there was no free abdominal fluid and 
no tubercles were recognized on the peri- 
toneum. The peritoneum was slightly injected 
and more moist than normal. Search along the 
small intestine revealed no pathologv'. The 
pelvic organs likewise appeared normal. The 
ascending colon was examined and at the 
hepatic flexure a hard mass was felt, nearly the 
size of a tennis ball, apparently involving part 
if not all of the lumen of the colon at this point. 
This mass was hard and nodular and did not 
sho'u' any diverticula. The liver and gall bladder 
appeared normal. No enlarged lymphatic 
glands were palpated. The mass was considered 
to be malignant; at least this probability could 
not be eliminated. Specimen for biops3'^ was 
impracticable. 
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Immediate resection did not seem a safe 
procedure; therefore, the hepatie flexure was 
liberated so it could be lifted outside the 



Fig. 1. Filling-dcfcct in ascending colon caused by 
innaminatory divcrticulous mass. Otlier scattered 
diverticula seen througliout colon. 


abdomen. An ileocolostomy was performed 
between the ileunt a few inches proximal to the 
cecal junction and the colon at a point about 
the middle of the transverse colon. The freed 
portion of the colon, including the tumor mass, 
was anchored outside the peritoneal cavity, 
somewhat like a Mikulicz operation, the plan 
being to do a resection later when the peri- 
toneum became walled olf. This second stage 
resection, an cxtraperitoncal operation, was 
done six days later, the bowel being severed 
by the actual cautery. An attempt was made 
to close the blind ends of the ileum and colon 
but the stitches later gave way and a fecal 
fistula resulted. Later by use of a clamp the 
division between the two open ends was broken 
down, leaving one opening, which procedure 
should facilitate the closure by sutures, if not 
spontaneously. 

The specimen sent to the laboratorj’’ was 
reported on by Dr. Brandes in part as follows: 

Appendix: Chronic inllammatory reaction. 

Section of colon: This specimen consists of a 
portion of the large bowel measuring 15 cm. 
in length, showing a hard, more or less nodular 
area measuring about 5X8 cm. On cutting 
into the hardened area one sees a number of 
small diverticula. Other larger diverticula. 


some of which contain grajdsh necrotic mate- 
rial, are noticed. Sections show considerable 
increase in fibrous tissue, edema, hemorrhage 



Fig. 2. On third d.'iy nftcr admission, the first stage of a 
operation was done, at the same time that an anas- 
tomosis was made between ileum and transverse 
colon in such a way as to leave a bar of tissue between 
ileum and colon external to ileocolostomj’- opening. 
Terminal ileum and first part of colon bearing the 
tumor, as illustrated in inset, were eviscerated. Six 
days later division of tumor bearing bowel carried 
out at points indicated bj' dotted line in inset a. 
One of small isolated diverticula shown by .v-ray 
illustrated in transverse colon. 

and a rich infiltration with lymphocytes and 
large, round cells. There is no evidence of ma- 
lignant change. There is no evidence of caseous 
necrosis characteristic of tuberculosis. 

Diagjwsis: Chronic inflammatory reaction 
with acute ulceration of multiple diverticula 
of colon. 

This case furnished the usual experience 
of a diflicult diagnosis in diverticulitis. 
The patient had abdominal pain, fever, 
leucocjTosis, some right-sided rigidity, 
tenderness and constipation and was rather 
ill. No definite diagnosis was made other 
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Or:zrjl^3^ iyy_. 


than a chronic inflammatory' condition. 
Exploration v.-as done, and yet vdth the 
abdomen open and the living pathoiogv' 


uiitis is seif-limiting and is successfuflv 
treated medicaiiy. outlines medical 

treatment as follov.s: Adoption of a 



before me it vras impossible for me to 
determine vnether 've *vere deaiins 'vith a 
malignancy, vdth inflammatoiy.- ulceration 
opvhether it '.yas an entirely inflammatory' 
mjair producing a partial obstruction, 
biopsy _ v.-as impractical and the final 
diagnosis could not be made until after 
tne yecond stage operation at -vhich the 
specimen for the iaboratorr '.va$ procured 
for microscopic sections. 'in anv cas^. 
resection seemed to offer the onl*; means 
o! cure. Tne adoption of the preliminary' 
i.eoco.y.stomy and the m.odified .Mikulicz 
resect ym proved safety measures -.vhich 
y.cjc justified by the results. The patient 
V months after operation, is 
ptLong anout very comfortablv. 

SC'MMAHV 

Divertic-uliti. is more common than is 
should Ix: keot in 
;;;S abdominal 

cv:. .7^'! /M sigmoiditis, appendi- 
1" transposed left-sided 

..p.x-nc! ictN, ^ carcinoma, tuberculosis and 
•^'■m- peivic le-ony Theve arc no charac- 
^ymptorns Knovn. Simple divertic- 



A. Bar of ti'Tiie ixv.veea 5l£aim and crJiw d'.Kz.il 
to ijeocolorlomy his dropped o-jt, Ieavi:g'”frH 
corarnunicctjon i>et'.TecT! ileum, colon and emermJ 
abdominal v.aJl. Fissulous openinss on abdomind 
'•’•an have contracted and are tending to ciote in. 
Oostire by suture accomplished about ten "rretis 
roL!o-.'.i.ng coloTtomv. 


“hy-giemc scheme, including careful atten- 
tion to general habits, avoidance of over- 
'•vor.k, regularity of meals, abundance 
of paraffine, a simple lacto'.'egetarian diet, 
daily- irrigation of botvek '.vith salme 
solution, in some cases v.arm olive on 
enemas, no purgatives, no rough foods, " 
etc. If, in spite of such treatment, any of 
the aforementioned complications develop, 
such as abscess, perforation, fistula, 
o.ostruc-tion or carcinoma, it v.iil probably 
be necessary to resort to surgery, an 
appropriate measure being adopted to 
suit the individual case. Drainage alone 
often suffices in the abscess cases just as 
It does m appendiceal abscess. In case 
resection is required, the adoption of a 
t-.vo-stage procedure 'viil often con-.e-it 
the '.'ery serious intra-abdominal condition 
into a comparati'.'ely safe extraperitoneal 
operation and thereby- great!'.' reduce 
the mortality rate. 

[For References see p. 96.] 



CLINICAL APPLICATION OF 

BLADDER TUMOR PATHOLOGY* 

Paul W. Aschner, m.d. 


NEW YORK 


T his study Nvas made upon 285 cases of 
vesical neoplasm submitted to biopsy 
or operation at the Mount Sinai 
Hospital since 1911. The classification 
employed is in accord Avith the general 
principles of tumor terminology and meets 
clinical requirements in that it takes cogni- 
zance of gross as \Yell as microscopic criteria. 


to details, and with a mental attitude of 
“guilty until proved innocent.” 

In 242 cases the biopsy diagnosis ren- 
dered was correct in all but 12, 95 per 
cent. In the review of these 12 cases, 7 
were found to be true errors, which could 
have been avoided. TJierefore the biopsy 
is potentially reliable in 97.5 per cent. 


I'ahli: t 


Table ii 


THE COMMON VAnilCTIES Ol- VI-SICAI. NE.OI'LASMS J'AI'ILLOMA BIOI'SY HEPOETS CONFIKMED, QO CASES 


1. Papilloma (lioniKn) j cell uniformiiy and typism 

Pcdnnculatcd | single 

' , multiple 

Sessile ' papillomatosis 


II. Papillary carcinoma 

Non-inliliralinp a. .sc.-iltered areas of some- 
M’liat atypical cells 
' b. more ditVusc, more marked 
atypism 

Inliltrating c. cells of benign type (rare) 

d. cells anaplastic; stroma or 
stalk invasion 

= e, cells anaplastic; submuco- 
sal or base invasion 
f. cells anaplastic; muscu- 
laris and perivesical inva- 
sion 

III. Non-pajiillary (Hat) ! 

carcinoma i a. fibro (scirrlius) 

j b. nictlullarv (transitional 
I cell) 

I c. adeno 
j d. squamous 
j c. liornifying 

There Avere two chief objects of the 
study, to evaluate the biopsy for diagnosis 
and to evaluate the pathology for prognosis. 

The biopsy material is obtained with a 
rongeur forceps through the cystoscope. 
It is important to obtain material from 
different parts of the tumor and from 
various tumors when they arc multiple. 
Tissue removed with the fulgurating elec- 
trode is unsatisfactory. The material must 
be studied with great care and attention 





i\o. of Tumors in Illndcler | 



Single 56 

Multiple 2s crises 14 

PapiUomatosis 0 cases 1 
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Table in 

SOUUCES OF EUUOn IN BIOPSY DIAGNOSIS 

1. insuflicient imitcrinl or improper material. 

2. Rare cases of infiltrating tumors of benign cell type 
(lie). 

3. Coc.\istencc of benign and malignant growths in the 
.same bladder. 

4. Malignant cell changes confined to inaccessible 
depths of the tumor. 

5. Papillomatosis cases. 


It is of utmost importance that biopsy 
be made before resorting to the treatment 
of suspected malignancy because inflam- 
matory lesions may simulate cancer closely. 
Failure to do this has led to harmful 
I'adical surgery. 

Microscopic evidence of infiltration is 
found in 78 per cent of papillary carcino- 
mas, whereas clinical signs of infiltration 
were observed in only 50 per cent. Resec- 
tion should therefore include the full 
thickness of the bladder wall despite 
absence of gross infiltration, whenever the 
biopsy reports papillary carcinoma and 


• Read before the New York Pathological Society and the Section of Genito-Urinar^' Surgery, Stated Meeting, 

New York Academy of Medicine, March 6, 1930. 
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surger}' is resorted to. Failure to do so has 
resulted in earlj'^ recurrence. 

In 182 cases the termination of the case 
is known or a follow-up of three years is 
available. Cases with negative cystoscopy 
and with no evidence of metastasis are 
considered arrested. The results appear 
in Tables iv and v. 


TaIII.U IV 

END-UESULTS IN 182 IlLAnnEK TUMOH I'ATIENTS 



Cases 

No. 

IVrcciUnne 


r*oIIowciI 
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60 
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80 

Papillary carcinoma, non- 




infiltratinK 

2t 
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43 

Infiltratinp 

71 

13 

■ 8 

Non-papillary carcinoma. . . 

30 

5 
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SUMMARV OF 285 CASES STUDIED 
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I Myosarcoma. l Carcinoma in scar after opcrnlion elsewhere. 
I Adenoma. l Fibroma. 


Concerning prognosis, the following can 
be deduced: If cystologic criteria alone 
indicated prognosis, there should be a 
marked difference between group iia and 
iib, but the percentage of arrested cases 
was 44 and 42 respectively. 

If bladder wall infiltration indicated 
prognosis, then group iif and group in 
should show similar results, which is the 
result, namely 14 and 16 per cent. 

^ Comparing non-infiltrating papillary car- 
cinoma (groups 11 a and b) with infiltrating 
papillary carcinoma (groups iic, d, e, and f), 
the percentage of arrested cases is 43 and 
18 respectively. 


Papillomatosis cases are treacherous; 
of 13, 4 eventuall}’’ proved malignant. 

CONCLUSIONS 

1. Reliable information as to the nature 
of bladder tumors is obtainable b}^ c3’^sto- 
scopic biopsy in 97.5 per cent of cases. 
The unavoidable failures occur chiefly in 
multiple tumors and papillomatosis. 

2. Prognosis cannot be made from biopsy 
material alone in cases of malignancy. 

3. A biopsy diagnosis of malignancy 
in a case simulating papilloma by cytoscopj’’ 
and respon.se to fulguration is a signal for 
more radical therapy (radium or surgery). 

4. Bladder tumors may be classified in a 
manner harmonious with general tumor 
terminology and with clinical requirements. 
They are benign or malignant. 

5. Classification based upon cell grading 
alone is not as practical for clinical pur- 
poses, and prognosis on such basis does not 
coincide with the late results in this series. 

6. The presence or absenee of infiltration 
appears to be a more reliable guide to the 
gravity of the situation. 

7. The site of the malignant tumor 
determines its resectabilitj'' and thus in- 
fluences prognosis materiall^L 

8. If a biopsy' diagnosis of carcinoma be 
made, and the case considered surgical, 
segmental resection of the whole thickness 
of the bladder wall is the procedure of 
choice. Failure to do so even in the pedun- 
culated tumors has often resulted in recur- 
rence. Stalk invasion and tumor cells in 
blood vessels at the base cannot be detected 
bj”^ gross inspection. 

9. As only 30 of 138 papillary carcino- 
mas showed no evidence of infiltration, 
it is probable that type iia and b represent 
an earlier stage in the development of the 
disease. Although histological studies tempt 
one to believe that papillary carcinoma 
develops from papilloma in a considerable 
percentage of cases, the clinical evidence 
thereof is equivocal. 

10. Before undertaking radical surgery 
for tumor of the bladder a biopsj' should be 
made, as other lesions maj'’ resemble 
neoplasm very closefy. 

[For discussion of this paper see p. 73.] 



CONSIDERATION OF THE SURGICAL PROCEDURES IN THE TREATMENT OF 

MALIGNANT DISEASE OF THE URINARY BLADDER* 

Verne C. Hunt, m.d. 

ROCHESTER, MINN. 


C ONSIDERABLE uniformity of opin- 
ion exists regarding the treatment 
of small, single or multiple, more or 
less superficial malignant lesions of the 
urinary bladder. For the most part, such 
lesions have been, and are at the present 
time, successfully treated by transurethral 
electrocoagulation. Occasionally, however, 
there is failure of response to such treat- 
ment, and other therapeutic agencies, 
such as are applied to the larger and infil- 
trating lesions, must be resorted to. 
Inasmuch as there is little question regard- 
ing the methods of procedure in the group 
of cases in which lesions may be considered 
amenable to transurethral treatment, I 
wish to coniine this paper chiefly to those 
lesions which fail to respond to such treat- 
ment, to those to which such methods are 
not applicable, and to those lesions which 
are more or less extensive and demand 
surgical consideration. 

As yet there is still a justifiable conflict 
of opinion regarding the relative merit 
of the physical agents and surgical pro- 
cedures in some of the extensive malignant 
lesions of the bladder. Probably in some 
instances the greatest prospects of cure, 
and of palliation in the truly inoperable 
lesions, may be expected through the 
combined use of both. 

Ninety-five per cent of the malignant 
tumors of the bladder seen at The hlayo 
Clinic are epitheliomas. Broders' index of 
the degree of malignancy is a most impor- 
tant factor in determining results of treat- 
ment, and in the exercise of judgment as 
to the extensiveness of procedure that is 
justifiable. Malignant lesions of the bladder 
tend toward the higher degrees of malig- 
nancy. In a previously reviewed series of 
480 graded epitheliomas, irrespective of 
their situation in the bladder, slightly more 
than half, approximately 58 per cent, of 


the tumors were of malignancy graded 
3 or 4. The situation of the tumor has some 
bearing on its degree of malignancy. 
Apparently there is a greater tendency for 
the development of highly malignant 
epitheliomas in the base of the bladder, 
than in the lateral walls and dome. In 
other words, in a series of 1 50 epitheliomas 
of the base of the bladder, the incidence 
of malignancy of grade 3 or 4 was slightly 
more than 64 per cent as opposed to an 
incidence of slightly more than 53 per cent 
of 214 epitheliomas of the lateral and 
posterior walls and dome. On the basis of 
the theory that in the lower degrees of 
malignancy the prognosis is better, every- 
thing else being equal, than in the higher 
grades of malignancy, it may justifiably be 
expected that the results of treatment of 
those lesions of the lateral walls and dome 
would be at least 10 per cent better than 
those of the base. Also, bv virtue of their 
situation they are more readily excised. 
Experience has shown that some of the 
physical agents have been more effective in 
the treatment of the highly malignant le- 
sions, because of their greater radiosensi- 
tivity, than in the treatment of lesions of 
lower grade. Other factors influence the 
results of treatment, however, not the least 
of which is the extent of involvement. The 
lesions of lower grade are often more or 
less superficial, whereas those of higher 
grade often infiltrate the entire thickness 
of the wall of the bladder and extend 
extravesically. Experience has shown that 
purely on the basis of the degree of malig- 
nancy one may be guided as to the justifi- 
able magnitude of a contemplated surgical 
procedure, for with a given degree of 
involvement, the justifiable magnitude of 
surgical procedure is greater for the lesions 
of lower grade of malignancy than for those 
of higher grade. At the present time. 


Rc.id before the Genito-Urinary Section of the New York Academy of Medicine, March 6, 1930. 
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bearing in mind the optimism possessed by 
some regarding the results of treatment b3'- 
phj-sical agents, I am of the opinion that 
an operable malignant lesion of the blad- 
der is a surgical lesion and isiflost success- 
fullj' dealt with bj* surgical procedures. 
Difference of opinion exists regarding 
operability. Most tumors of the dome, 
lateral or posterior walls are operable, and 
may be remoA^ed bj' excision or segmental 
resection. Surgical procedures, curative in 
purpose, possess a justifiable risk, and a 
mortalitj' directlj- in proportion to the rela- 
tive prospect of cure. The preoperative 
knowledge of the degree of malignancy', 
as ascertained by^ examination of a speci- 
men removed through the cy'stoscope, 
ser\"es as a guide to the justifiable risk 
and magnitude of the operation, as opposed 
to the relative prospect of cure. In general, 
it may^ be stated that a surgical procedure 
is seldom justified that subjects the pa- 
tient to a percentage of risk relatively 
higher than the relative percentage pros- 
pect of cure. 

It may legitimately* be asked: What are 
the prospects of cure of malignant lesions 
of the bladder? A definite prognosis for a 
malignant lesion any^vhere in the body’’ in 
the individual case is practically* impossible 
to make, and prognosis may be made only- 
in general on the basis of previous experi- 
ence. Recently I reported the results 
obtained in the surgical treatment of 
370 cases of graded epithelioma, in which 
all operations were done as procedures 
curative and not palliative in purpose. 
In brief, and in general, the results showed 
that irrespective of the size of situation 
of the lesion or the magnitude of the opera- 
tion, 65 per cent of the patients on whom 
radical^ operations had been performed, 
for lesions graded i or 2, lived three or 
more \*ears without recurrence; 34 per 
cent in whom the lesions were graded 3 
or 4 lived three or more years without 
recurrence. When results were determined 
according to the site of the lesion, it was 
found that those following operations on 
the base of the bladder were not as good 


as those for lesions in the lateral walls and 
dome. Actually* the results showed that 
of patients with lesions of the lateral 
walls and dome nearlytyo per cent more sur- 
vived the period of three y*ears without 
recurrence than of those who had been 
operated on for lesions of the base. 

SURGICAL PROCEDURES 

It is an entirely- legitimate question to 
ask: What may^ be done to improve the 
results from treatment of these lesions? 
Also, in what tyqies of lesions may certain 
procedures be empIoy*ed with the greatest 
prospect of cure? In a recent review of the 
surgical procedures employ-ed during 1925 
to 1929 inclusive, in 256 cases of malignant 
lesion of the bladder at The A'laym Clinic 
it was found that in 77 cases (30 per cent) 
the lesions were inoperable to any- proce- 
dure that might be considered curative in 
purpose. This includes cases in -ivhich 
cy’stostomy^ w*as done as a palliative 
procedure and those cases in which in- 
operability was ascertained on exploration, 
but does not include patients whose con- 
dition was clinically- hopeless and in whom 
not even palliative cystostomy’- seemed 
justifiable. It is noteworthy* that in an 
additional 78 cases in which the condition 
was inoperable to the usual strictly" surg- 
ical procedures of resection and excision, 
and the procedure of surgical diathermy, 
destruction by* cautery- and transplanta- 
tion of the ureters and cystectomy vere 
undertaken. A most conservative estimate 
places the inoperability- or questionable 
operability in the neighborhood of 50 per 
cent; in other words, this estimate takes 
into account those patients who, by* \'irtue 
of the extensiveness of the lesion if it is not 
entirely* inoperable, may* be treated, with a 
poor prognosis. 

Simple Segmental Resection and Excision: 
Tumors of the lateral and posterior walls 
and dome of the bladder, by* virtue of their 
situation, are most amenable to surgical 
excision and segmental resection and thus 
offer the best prognosis. Those lesions 
which are more or less superficial and are 
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confined to the mucous membrane, are 
readily excised, preferably by the cautery. 
The infiltrating lesions lend themselves to 
segmental resection, with removal of the 
entire thickness of the wall of the bladder. 
Even extensive infiltrating lesions of the 
posterior wall, with or without in^■oI^"e- 
ment of the intraperitoneal portion of the 
bladder, mav be satisfactorily removed 
by thorough mobilization of the bladder, 
and the procedure may be transferred from 
a transperitoneal operation into an extra- 
peritoneal one with little additional risk. 
It is not in the lesions in this situation, 
however, in which the serious problems of 
the treatment of tumors of the bladder are 
encountered. 

OperatioTis on Tumors of the Base of the 
Bladder: Occlusion of one or both ureters 
by tumors of the base of the bladder, 
or by their close proximity to the ureteral 
orifices, and disposition of the ureters, 
offer manj- obstacles to the successful 
treatment of tumors. A tumor of the 
trigone, of necessity, requires consideration 
of the ureters. Until recent years, tumors of 
the trigone, with invoh'enient of one or the 
other ureteral orifice, have been considered, 
and properly so, next to inoperable. Of 
course, most extensive resections in the 
past have been done down to and including 
the internal sphincter, and at times includ- 
ing a part or all of the prostate gland, 
with a mortality rate which I believe for 
the most part has exceeded the percentage 
prospect of cure. Few such radical pro- 
cedures are justified and they are rapidly 
being abandoned. An occasional tumor of 
the trigone may be successfully excised 
with the cutting cautery, including, in the 
male, part or all of the prostate gland, if 
the gron*th is small, even though infiltrat- 
ing, and if it is sufficiently remote from 
the ureteral orifices so that they need not 
be encroached on in making such an ex- 
cision. Young recently described a method 
whereby certain tumors of the base of the' 
bladder may be removed, including the en- 
tire thickness of the wall of the bladder. 
Surgical diathermv in recent vears has 


accomplished much for tumors in just this 
situation and has resulted in freedom from 
recurrence for five years in a considerable 
number of cases in which the condition 
would have been entirely inoperable to 
the usual procedures which previously had 
been employed. Surgical diathermy has 
much to commend it for lesions that 
cannot be treated otherwise. Some degree 
of enthusiasm has carried the application 
to lesions which have been resectable. 

Lesions surrounding, obstructing, in- 
volving or encroaching on one or the other 
ureteral orifice, or those in which the 
ureters are encroached on in the removal 
of the lesion require some disposition of the 
ureter in addition to eradication of the 
growth. Many such lesions may be hope- 
fully removed by segmental resection, 
disposing of the ureter concerned by 
ligation or reimplantation into the bladder. 
My experience with these two methods 
of disposing of the ureter has been previ- 
ously reported. Ascending infection presents 
the greatest hazard when reimplanta- 
tion of the ureter is carried out, and in the 
series of cases at The Mayo Clinic, pre- 
viously reported, the mortality of segmen- 
tal resection and reimplantation of the 
ureter was 32 per cent, as opposed to the 
rate of slightly more than 13 per cent for 
segmental resection and ligation of the 
ureter. Even though the kidney, the ureter 
of Avhich has been permanently ligated, 
may need to be subsequently drained or 
removed on account of hydronephrosis 
with infection, such procedures were nec- 
essary in but 10 per cent of the cases in the 
series studied at The Mayo Clinic. There is 
a fair percentage of tumors of the base of 
the bladder, involving but one ureter, in 
which segmental resection may be most 
satisfactorily accomplished, with legitimate 
and justifiable risk when the ureter is 
ligated rather than reimplanted. There is 
an occasional case in which the disease 
so extensively involves the bladder, and 
yet is definitely confined to the bladder, 
that nothing short of cystectomj^ can be 
considered. 
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It Avould seem that cystectomy should 
have a wide field of application. However, 
this is not as yet the case, for in only a 
few instances may conditions such as 
cystectomy be wisely considered. Usually, 
when the lesion is unsuitable for excision, 
resection, surgical diathermy or other 
physical agents, cj'stectomj’ is out of the 
question because of extravesical extension, 
remote metastasis, unilateral or bilateral 
partial or complete ureteral occlusion by 
the lesion, or the poor condition of the 
patient. The magnitude of cystectomy, with 
simultaneous or preliminary disposition of 
the ureters, is such that few patients with an 
extensive malignant gro\\th of the bladder 
are suitable subjects for the procedure. 

Cystectomy was first done by Bauden- 
heuer, in 1887; the patient did not recover 
from the operation. Scheele, in 1923, 
reviewed 63 cases of cystectomy in which 
the mortality rate had been 40 per cent. 
The foreign literature contains manj* 
references to the operation, and isolated 
reports of cases. The work of Marion, 
Federoff, Lindstrom, Morton and others 
has been important in the development of 
methods of procedure. In recent years. 
Chute, Judd, Quinby, G. G. Smith and 
others, have emphasized the advisability of 
cystectomy in certain cases. 

The disposition of the ureters has con- 
tributed greatly to the difficulties of the 
operation. Preliminary- ureterostomy to the 
loin or inguinal region has facilitated sub- 
sequent cystectomy and has increased the 
safety of the operation, but it presents the 
disadvantage of absence of a urinary- 
receptacle. A number of cases have been 
reported in which the ureters have been 
transplanted into the sigmoid or rectum, 
simultaiieously' with cy-stectomy% an opera- 
tion which is accompanied by- extreme^ 
high mortality^ The introduction of ure- 
teral catheters into the ureters, and bring- 
ing them out through the cy-stectomy- 
wound, or to the surface of the skin, 
simultaneously- with cy-stectomy-, has been 
a hazardous procedure, because of ascend- 
ing infection to the kidneys. 


The perfection by C. H. Maj-o and 
Coffey^ of methods of transplanting the 
ureters into the sigmoid has paved the way 
to the greater safety- of cystectomy\ The 
high mortality rate of transplantation of 
the ureters simultaneous with cystectomy- 
does not justify- its continuance as an 
operation in one stage. In the presence of 
malignant disease, transplantation of ure- 
ters is accompanied with greater risk than 
when the operation is done as one of neces- 
sity- for such conditions as exstrophy- of the 
bladder or irreparable vesicovaginal fistula; 
and simultaneous transplantation of both 
ureters is accompanied by- greater risk 
than transplantation of one ureter at a 
time, with a minimum of two weeks 
between operations. 

When conditions exist which justify 
cystectomy^ I believe it may- be accom- 
plished most satisfactorily^ but not w'ithout 
considerable risk, if the ureters are trans- 
planted into the sigmoid, one at a time, 
preliminary to cy'stectomyy and if the 
bladder is removed several weeks later 
after good renal function and good urinary 
control have been established with the 
ureters in the sigmoid, thus confining the 
cystectomy- entirely to an extraperitoneal 
operation. Such methods have been em- 
ployed in the treatment of the folloMng 
case. 


REPORT OF CASE 

A man, aged sixty-two years, came to the 
clinic April 29, 1929, on account of hematuna 
which first occurred in July-, 1928; thereafter 
it had occurred intermittently-. Two weeks 
previous to admission he had undergone a 
cystoscopic examination and a diagnosis had 
been made of carcinoma of the bladder. 

Without entering into detail regarding the 
examination, I shall simply- say^ that a cysto- 
scopic examination was made May- 2, and ao 
ulcerating malignant lesion ^Yas found which 
involved the dome and left lateral wall of the 
bladder. A specimen was removed through the 
cystoscope and was reported to be epithelioma, 
graded 3. Exploration of the bladder was car- 
ried out May- 7, at which time the growth 
found to be more extensive than it appeared 
to be on cy-stoscopic examination; it involved 
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the entire left ^Yall of the bladder, to the inter- 
nal urethral orifice, and resection or use of 
surgical diathermy was considered inadvisable. 
The bladder was closed with the idea of con- 
sulting with the patient regarding the advis- 
ability of cystectomy. 

May 24, through a right rectus incision, the 
right ureter was transplanted into the sigmoid 
by the method devised by C. H. Mayo and 
Dixon. Abdominal exploration did not disclose 
metastasis, and the bladder seemed to be in 
condition for subsequent removal. Three days 
after transplantation of the ureter, urine 
appeared in the rectum, and at the end of the 
tenth day the rectal output of urine from the 
right kidney was equivalent to that of the 
bladder from the left kidney, and the concen- 
tration of blood urea had fallen from 56 to 24 
mg. for each 100 c.c., three days after the 
transplantation of the ureter. 

June 18, about three and a half weeks after 
transplantation of the right ureter, the left 
ureter was transplanted into the sigmoid. Four 
days after this, the concentration of blood urea 
was 86 mg. for each 100 c.c. With restoration 
of the urinary output from the left kidney, 
gradual reduction occurred in retention of 
urea until two weeks after transplantation 
of the left ureter, when the concentration of 
blood urea was 32 mg. for each 100 c.c. 

July 10, three weeks after the last trans- 
plantation, the entire bladder and part of the 
prostate gland were removed cxtraperitoneally. 
Extensive papillary squamous-cell epithelioma, 
graded 3, was found in the bladder. The growth 
appeared to be confined entirely to the bladder. 
Convalescence was satisfactory and complete 
recovery occurred. 

COMMENT 

Beer recently reviewed the subject of 
cystectomy, presenting the advantages 

DISCUSSION OF PAPERS BY 

Ja.mes Ewing: The meeting this evening 
demonstrates the importance of joint meetings 
between pathologists and clinicians. One might 
say our clinical friends qualify for membership 
in the Pathological Society, first, at one 
extreme, owing to the very great detail and 
accuracy with which clinical judgments have 
been based upon thorough histopathologlcai 
examinations, encouraging the pathologists to 
make these fine distinctions in the histological 


and disadvantages of the various methods 
of treating the ureters. Certainly the post- 
operative survival of 7 patients, reported by 
him, for from two months to as long as 
five years represents an accomplishment 
which to my knowledge has not been 
equaled by any other method of cystec- 
tomjq and simultaneous or previous dis- 
position of the ureters. 

Some disposition of the ureters must be 
made in contemplating cystectomy. Beer 
has demonstrated that life may be pre- 
served when the ureters are implanted into 
the skin of the iliac regions at the time of 
cystectomjc A natural urinar}'- receptacle 
is highly to be desired and maj’' be obtained 
by transplanting the ureters into the sig- 
moid. Experience has shown that the 
mortality rate of transplantation of the 
ureters, simultaneous!}'’ with cystectomy, is 
extremely high. It is high when the ureters 
are transplanted previous to the cystec- 
tomy, even though they are transplanted 
one at a time. Dilatation of the ureters, 
infection of the kidneys, and poor healing 
power, all are factors to be reckoned with 
in consideration of transplantation of the 
ureters in the presence of malignant disease 
of the bladder. I am of the opinion, how- 
ever, that many of these difficulties may 
be obviated in the future and that the 
operation of transplantation of the ureters 
and subsequent cystectomy may have a 
constantly broadening field of application 
to include some of the earlier malignant 
lesions of the bladder instead of, as today, 
being confined to those lesions which are 
most extensive and are not amenable to 
any other form of treatment. 

DRS. ASCHNER AND HUNT 

Stud}'- of tumors. And second, I think that the 
clinicians in this field deserve at least honorary 
membership in the Pathological Society for 
having furnished us so much autopsy material 
from unexpected sources and so many tumors 
of the bladder under conditions where we do 
not ordinarily obtain them. From both these 
points of view our clinical friends might qualify 
as pathologists, and I wish I could saj" as much 
for the pathologists. I do not think that many 
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pathologists are sufficientlj’’ acquainted with 
the clinical significance of some of the finer 
questions arising in the structure of bladder 
tumors to warrant being raised to the rank of 
genitourinary surgeon. I trust that the demon- 
strations made here this evening will encourage 
pathologists to learn more about the clinical 
aspects of the diseases they have to deal with. 

I was particularly interested in Dr. Aschner’s 
pathological classification and his minute dis- 
cussion of the pathological features, and I am 
in accord with his general point of view. 
He recognizes the simple benign papilloma as a 
strictly benign tumor. In another tumor, which 
is grossly a strictly papillary tumor, there are 
peculiar groups of atypical cells and in these 
he finds that the clinical history very often 
indicates a malignant course, and therefore 
he calls this tumor a papillary carcinoma. I 
doubt if all papillomas showing these occasional 
groups of atypical cells run a malignant course, 
and I would prefer to class them simple papil- 
loma, while noting the increased possibility of 
recurrence associated with these atj'pical cell 
groups. Then he has a tj^e of papillary tumor 
which is definitely atj'pical throughout, but 
not necessarily infiltrating the base, which he 
also calls a papillary carcinoma. It seems to me 
that there is a marked difference between this 
group and the simple papilloma with at^’^pical 
cell groups, and I would prefer to separate 
sharply between them, applying the term carci- 
iioma onl}^ to the latter. Pathologists do not 
like to call a process cancer unless it shows 
definite histological criteria of carcinoma, 
such as markedlj' atypical cells, loss of polarity 
and heterotopia, which signs are missing in 
the simple papilloma with scanty groups of 
atypical cells. Then he has others more ad- 
vanced, rnalignant and atypical throughout, 
infiltrating the stalk and the 
bladder wall. He makes a separate classifica- 
tion of all of these. Finally he has the flat 
carcinomas which are generally infiltrating. I 
think there is much practical advantage in 
making these distinctions, but whether there 
is any theoretical ground for separating them 
so minutely I am inclined to doubt. While I 
agree with him that tumors starting at one 
tempo do not often become transformed into 
more malignant tumors, in a group of loo 
tumors of the bladder jmu will find many 
stages between benign papilloma up to malig- 
nant carcinoma, and in the individual cases it 
IS often very difficult to satisfactoril3' apply 


these special terms. I do not think it is wise to 
assume that carcinoma is something entirely 
different from a malignant papilloma. The two 
types of disease tend to run into eaeh other, 
not that one case becomes transformed into 
the other, but that different cases cover all the 
gradations betw’een one class and the other. 
The attempt to emphasize great differences 
between a solid carcinoma and a malignant 
papilloma is therefore strained. Nevertheless, 
it is most significant that by this very careful 
histological analj'sis of bladder tumors, which 
I believe has been carried out more particularly 
in Mt. Sinai Hospital than elsewhere, thej* have 
been able to show that the presence of these 
small groups of atj-pical cells in an otherwise 
benign papilloma carries with it an increased 
gravitj' in prognosis, and that is a significant 
thing for the pathologist. It encourages us to 
make more minute studies of histological 
preparations, and to express opinions regarding 
the clinical course of the disease which we are 
as a rule loath to make, because the prediction 
of the clinical course of any tumor from the 
histological section is always more or less 
hazardous. I do not know that there is any 
other field in tumor pathology' where such 
significance may' be attached to the histological 
structure. Possibly it is found in the larymx 
also. I have long since noted that the presence 
of a few atypical cells in a papilloma of the 
larynx generally' signifies that the disease will 
recur and will kill the patient sooner or later. 
Pathologists may' be encouraged to apply' these 
criteria more carefully' in other fields. 

The question of histological grading has long 
interested me. I am in favor of histological 
grading carried as far as possible. While we 
have been grading tumors ever since the micro- 
scope has been used, the tendency' to grade 
tumors more carefully' has been increasing 
recently', owing to the work of Broders. I have 
little sympathy' with those pathologists who 
because of lack of knowledge or intellectual 
laziness discard all this matter of grading 
tumors as of no value and unsound. As industry 
increases and experience enlarges, most of 
those men will gradually' see that they are 
finding an opportunity' to serve the clinicians 
which they should under ail circumstances 
embrace. Therefore I am in favor of the effort 
to grade bladder tumors, and we have had some 
satisfaction in our institution in this attempt- 
As I understand, Broders included in his Group 
I of carcinomas of the bladder tumors which 
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most pathologists call benign papilloma. His 
Group II would probably fall in Dr. Aschner’s 
class of papilloma with malignant cell groups. 
Therefore we can readily understand whj’’ 
Broders’ classes, iii and iv, are the most numer- 
ous among the bladder cancers and are the 
malignant ones. We ha\-e found that there is 
considerable difference in the outcome of these 
four classes, but when it comes to making fine 
distinctions between Groups iii and iv, the true 
carcinomas, the clinical significance is perhaps 
not ns great as it is in some other tumors, but 
it is still of value. 

Another interesting point for the pathologist 
to keep in mind has been brought out bj'" Dr. 
Hunt’s remark that the malignancy of tumors 
in the bladder varies according to the location, 
the more malignant tumors being located in 
the trigone, and the less malignant ones at the 
fundus. This is also true of the tumors of the 
alimentary tract, which increase in malignaney 
from the anus to the lips. These tumors vary 
in malignancj’’ depending on location. In our 
Head and Neck Service we are beginning to 
lay considerable stress on the location of a 
tumor, which in some instances seems to 
determine more or less the malignant course, 
even when it is of the same histological struc- 
ture as tumors located elsewhere which prove 
to be more benign. This again is a lesson which 
the clinician teaches the pathologist. 

Epw.vrd L. Keyes: I am not qualified to 
elucidate any further the dificrences in cellular 
malignancy. Though there have appeared 
certain minor differences in opinion, certainly 
we all today agree upon the important things, 
such as the use of the biopsy and the grading 
of tumors in one way or another. However, 
you will notice that there is great confusion 
in the fundamental use of the word maIignanc3^ 
In both of the lists of statistics that we have 
had shown us, malignancy has been ultimately 
graded apparently in accord with the prospeet 
of the death of the patient, as a result either 
of his tumor or of the treatment or laek of 
treatment which this tumor received. It is 
extremelj- difficult to disentangle these two 
items; the malignancy of the tumor itself 
and the malignancy of the surgeon who treats 
the tumor, or the lack of treatment that the 
tumor gets. Surely even a true bladder car- 
cinoma may, if seen earlj’- enough, sometimes 
be controlled by relatively benign treatment. 
I have seen one such case, a real primarily 
infiltrating tumor of the bladder, whieh I 


watched arise from beneath the mucosa and 
come through it. That tumor has been con- 
trolled for several years, after the implantation 
of some radium seeds through the cystoscope. 

We should seriously push to the extreme 
limit in expert hands those methods of attack 
which are the least malignant themselves. It 
is because of the lack of malignancy of the 
supra-public operation for the implantation 
of radium that that method of approach has 
appealed enormously to me. I will not quote 
statistics. In my hands the implantation of 
radium suprapubically has given me an opera- 
tive mortality of less than lo per cent. 

I haA'e been great^' interested in the use of 
diathermy, which again is a non-malignant 
method of treatment as compared to the 
radical methods which he, like other surgeons, 
used to emplo3^ There is a general tendency, 

I think, on the part of the surgeons to become 
less malignant. I believe it is along these lines 
that we shall progress, but we have a long way 
to go yet in weighing the advantage of cauter- 
izing these tumors by the different physical 
agents, the electrocauterj’’ in contrast with 
radium. I favor radium. I am not prepared to 
state that I have any facts to prove that my 
favoritism is justified. 

Benjamin S. Barringer: Rather than to 
directly discuss Dr. Hunt’s paper, I believe 
it will to a certain extent fill out the picture to 
give the results of the treatment by radium of 
bladder cancers. Surgery and radium have long 
been contestants in the race for supremacy, and 
no one can saj" at present which will win. The 
comparison between radium results and sur- 
gical treatment is difficult because surgery 
picks the cases which are operable and discards 
the rest. At the Memorial Hospital we have 
subjected to radiation every patient with blad- 
der cancer in which the cancer was believed 
to be confined to the bladder, no matter how 
large the tumor might be. Therefore in our 
series are included many inoperable cases. 
Sixty-three and one-half per cent of the tumors 
were involved or were adjacent to the trigone, 
including in the growth one or both ureters 
or the internal urethral orifice. Twenty-eight 
per cent of the tumors had bases of 6 square 
cm. (i sq. in.) or less. In 72 per cent the bases 
of the tumor were greater than this, many of 
the tumors involving one-half or one-third of 
the bladder wall. 

In the slides showing the result of radium 
implantation it is seen that the clinical diagno- 
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sis is often at variance with the pathological 
diagnosis. This is unavoidable, as we have to 
be content with a small portion of the tumor for 
the pathological examination. The clinical 
diagnosis is under these conditions more 
accurate than the pathological diagnosis. For 
e.xample, a pathological diagnosis of a papil- 
loma of a sloughing tumor has to be modified. 
A pathological diagnosis of papillary carcinoma 
of a tumor whose base is felt to be indurated 
and into whose base a radium-bearing needle 
makes way as though going through gristle 
likewise has to be modified. This is an infiltrat- 
ing carcinoma. 

In this first group of slides I show 62 cases of 
bladder carcinoma which have been graded by 
Dr. Ewing and Dr. Stewart, according to their 
malignancy and radiosensitivity. The diagnosis 
has been purelj' pathological and not clinical. 

The second group of slides shows the results 
of treatment in 95 cases, divided according to 
the older classification into papillary and infil- 
trating cancer. The diagnosis has been entirely 
from the pathological side, leaving out of 
consideration the clinical diagnosis. The clin- 
ical diagnosis has at times been at variance 
with the pathological diagnosis. In these series 
no papillomas at all have been included. They 
have been rigidly e.xcluded. All of these tumors 
have been epithelial tumors. 

The first series of slides is a series of graded 
tumors. The number of cases is too small to 
be of much importance. The first is a papilloma 
with atj-picai cells, 14 cases. We controlled 
8 cases, 57 per cent, and the uncontrolled 
number iwas 6 or 43 per cent. These are 
papilloma with atx-pical cells. The result of 
treatment shows that these tumors are real 
malignant tumors. 

The second slide shows the papillary carcin- 
oma Group I, 40 per cent of which were con- 
trolled, and 60 per cent uncontrolled. 

The third is the papillary carcinoma Group 
u, of which 50 per cent were controlled and 
50 per cent uncontrolled. 

The fourth slide shows Grade iii of the 
papillarj- carcinoma, and while it does not show 
in this table, it has been of a great deal of 
interest to me that when we get to Grade in 
the age of the patient begins to fall below fifty, 
which of course should always be a clue in the 
historj' as to the possible gradation of the tumor 
concerned. In these more malignant cases, and 
here again the number of cases is too small to 


be of any real significance, the controlled 
cases are 37 and the uncontrolled 62 per cent. 

Now we turn to the infiltrating carcinoma, 
Group 1, which includes 4 cases, but they 
show the drop in the controlled cases, 25 
per cent against 75 per cent uncontrolled. One 
interesting case is that of a patient whom I 
have several times included in my control cases, 
and who went nine years and finally died of his 
infiltrating carcinoma. 

The next table is infiltrating carcinoma, 
Grade n, 1 1 cases, controlled 27 per cent, and 
uncontrolled 73 per cent. 

The next table is infiltrating cancer. Grade 
III, 4 cases, 30 per cent controlled and yo per 
cent uncontrolled. 

Again in this group of cases of Grade in 
malignancy the ages begin to fall below fifty, 
while in the other two groups there have been 
none below the age of fifty. 

I want to point to the value of classifying 
the tumors according to their malignancy. 
It enables a more accurate comparison of 
results. That is what we are all after. When we 
wish to compare our results, if we have graded 
tumors, then I think we can more accurately 
compare them and know what each one^ is 
talking about. It determines the radiosensitivity 
of tumors, and therefore the proper dose of 
radium to be used. Radiosensitive tumors to be 
removed by operation or radium probably 
should be subjected to radiation by deep ther- 
apy before the operation. It also gives some 
idea of the prognosis of a tumor. 

The second set of slides shows the results 
of treatment in 95 cases, divided according 
to the older classification into papillary and 
infiltrating carcinoma. The diagnosis has been 
entirely from the pathological side, leaving 
out of consideration the clinical diagnosis. 
There were 51 cases of papillary carcinoma, 
controlled 27 cases, 52.9 per cent; controlled 
over three years, 22 cases, 43 per cent; not 
controlled 47.1 per cent. 

There were 44 cases of infiltrating carcinoma, 
controlled 19 cases, 43.1 per cent; controlled 
over three years, 14 cases, 31.8 per cent; not 
controlled 25 cases, 56.9 per cent. 

The third set of slides shows the radium 
results in 1 25 cases in which the diagnosis was 
from the clinical side, This diagnosis has^ at 
times been at variance with the pathological 
diagnosis. There were 45 cases of papillary can- 
cer; controlled 30 cases, 66 per cent; controlled 
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over three years, 25 cases, 55.5 per cent. Of 
82 cases of infiltrating cancer, 30 cases were 
controlled, or 36.5 per cent controlled over 
three years, 23 cases, or 27.8 per cent, not 
controlled 52 cases, or 63.5 per cent. 

Finally, let me stress the decided difference 
between the operative mortalit}’’ when a tumor 
is removed by surger}'- and v'hen it is implanted 
by radium. In 108 consecutive cases of supra- 
pubic implantation of radium, 4 cases died in 
the hospital, an operative mortality of 3.7 
per cent. This includes all cases, small and 
large, in which the tumor was thought to be 
confined to the bladder. In 62 per cent of these 
cases the tumor touched some part of the trig- 
one, the ureters or internal urethral orifice. In 
those cases in which the tumor could have been 
removed surgically, and there were many in 
which it could not, the operative mortalitj’’ 
would have been in the most competent hands 
from 1 5 to 20 per cent. 

Paul W. Aschner (closing): I hoped I had 
made myself clear. I do not like the term malig- 
nant papilloma, and I did not use it. It did not 
appear in any of the charts, and it was men- 
tioned only as one of the great sources of con- 
fusion. We diagnose cases as papilloma; as 
papillary carcinoma, non-infiltrating; as papil- 
lary carcinoma infiltrating; and as non-papillary 
or flat carcinomas. When the pathologist 
reports a biopsy specimen as Grade i in Bro- 
ders’ terminology, he certainly takes a great 
load oil' his own shoulders, because this grade of 
tumors includes both the cases which we 
recognize as benign papillomas, and some of 
those which Dr. Ewing and I recognize as 
definitely malignant tumors. 

Dr. Barringer’s interesting tables will no 
doubt prove of much value. However, I wish 
to point out that the diagnosis of infiltrating 
carcinoma is not purely a pathological diagnosis. 


It is also a gross or clinical diagnosis. The 
papillar3’- carcinoma maj^ infiltrate or not. The 
flat carcinoma usuallj'- infiltrates. 

The things I want to stress are the accuracy 
of the biopsj" in arriving at a diagnosis of 
malignancj'-; our inability to draw conclusions 
as to prognosis from biops\^ alone; and our 
belief that c3H;ology alone is insufficient for 
grading tumors. I feel sure that when Dr. 
Ewing grades his tumors he is not guided by 
cj'^tologj'^ alone. Certainlj'’ the clinician feels 
that location of the growth and the extent of 
infiltration are of equal or greater importance 
in prognosis. 

Verne C. Hunt (closing): I again want to 
repeat what I said in closing, that cancer of the 
bladder is still a verj'- serious disease. I think 
there is great room for improvement in the 
results, and I think that the onlj^ waj' that such 
improvement v'ill occur is going to be through 
a comparison of the results obtained in defin- 
itelj’- graded lesions, graded pathologicallj% and 
through a comparison of the results obtained 
bj' the various therapeutic methods that are 
employed, surgerj’-, the various phj’-sical agents, 
and what not, which calls to mj’- mind again 
what Dr. Kej’’es and I were talking about. 
He has recentlj’- sent out some letters to the 
effect that all bladder tumors be examined in 
various clinics and be sent into the registry to be 
gone o\-er, so that a definite pathological classi- 
fication of the tumors of the bladder may be 
accepted, if such a thing is possible. First of 
all before we can obtain accurate results and 
compare the relative merit of the various thera- 
peutic agents used, the surgeon, the pathologist 
and the clinician have got to talk the same 
language. That can onlj'^ be accomplished 
through the registry’- which has been formulated, 
so that these tumors are examined at a certain 
place and by certain men, and some degree of 
agreement is arrived at. 



POSTOPERATIVE EVENTRATION^^ 

J. F. Baldwin, m.d. 

COLUMBUS, OHIO 


T here is no \cry extensive literature 
on this subject, but enough has 
been written to indicate that such 
very embarrassing eventration occasionally 
occurs and not infrequently with disas- 
trous results. Dr. Greenhiil* has called 
attention to Madelung’s report, in 1905, 
of 157 cases which he had collected from 
the literature, and also to the report of 
Sokolow, in 1925, at the i8th Russian 
Congress, of 614 additional cases which he 
had obtained through questionnaires and 
a review of the literature. The death rate 
in the 614 cases was 31 per cent. Greenhiil 
finds that sex and age play no part in the 
occurrence of the eventration. Neither the 
character of the suture materials used nor 
of the incisions seems of importance. 
General weakness of the patient, as from 
malignancy, seems to be an important 
factor. Usually the patient, after the 
accident occurs, notices only a moistness 
in the region of the wound and a feeling of 
warmth under the dressings, but pain is 
usually absent and there is no sign of 
collapse. The treatment recommended is 
immediate suture with freshening of the 
edges of the wound. 

During the early years of my practice 
I had 3 of these cases; the first occurred 
after, following the usual custom, removal 
of the stitches at the end of one week. 
The accident was discovered shortly after, 
but through the stupidity of an intern 
there was no notification. When the patient 
was seen the next morning active perito- 
nitis was present and the patient died. 
Because I felt that the stitches had been 
removed too soon the time of removal was 
extended to ten days. Then after a con- 
siderable inters^al there was a similar 
occurrence, but immediate notification 
resulted in a prompt closure and the 


patient made an uninterrupted recovery. 
The time for removal of stitches was then 
extended to twelve days. For several 
succeeding years there was no trouble, 
but then in a fleshy patient upon whom 
had been made an abdominal panhyster- 
cctomy for cancer of the uterus, the wound 
which had apparently healed firmly split 
wide open a few hours after removal of the 
stitches. The surface of the wound was 
apparently entirely healthy, without the 
slightest sign of infection. The bowels were 
replaced, the wound closed in layers as 
before and the patient made an absolutely 
smooth recovery. Tbc removal time was 
then fixed at fourteen full days. 

About this time I was called to a distant 
point because an accident had happened 
to the patient of a surgeon who, after 
removing the stitches at the end of about 
one week, had left on the next train for 
New York. Shortly after his departure the 
nurse discovered the accident and tele- 
phoned for help. A few hours later it was 
found that the nurse had promptly covered 
the protruding bowel with sterile vaseline 
and applied a firm support. In that case 
also the wound surfaces were free from 
any evidence of infection. The vaseline 
was removed as completed as possible, 
the wound resutured in layers, and that 
patient also recovered completely. 

If at the end of the fourteen full days, 
there is anj’ evidence of any trouble in the 
wound, like even a stitch abscess, the 
stitches are left in until it is evident that 
all danger is past. 

When the wound is closed the perito- 
neum is first closed with a continuous 
suture of No. 2 chromic catgut. The 
adjacent edges of the recti muscles are 
^Yhipped together with a similar stitch, 
and the aponeurosis closed with a third 
similar suture. Silkworm gut stay sutures 
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are then inserted which take in the rest of 
the abdominal wall, no matter how thick, 
each stitch catching the preceding rows 
of catgut stitches down to and including 
a part of the rectus muscle. The skin is 
approximated by a continuous catgut 
suture. It is these stay sutures that are 
removed at the end of fourteen full days, 
or later as judgment may suggest. Since 
this period has been adopted out of not less 
than 15,000 abdominal sections there has 
not been a single instance of eventration. 

\\'^e ha^"e all known for many years that 
we may have delayed union in fractured 


bones. It is impossible to ascribe any one 
particular cause for the delay, though 
several theories have been suggested; but 
after due time we expect solid union to 
result. In none of my cases, except the 
first one, in which there had been a long 
dela^y was there any evidence of infection 
of the wound, nor was there any trouble in 
final healing. The same condition is quite 
uniforml}^ reported by other surgeons, so 
that the explanation suggested here would 
seem to be correct; viz., sinipfy an unex- 
plained delay in the union of the wound, as 
is occasional!}' seen in a fractured bone. 
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THE CORRECTION OF PENDULOUS BREASTS 

H. O. Bami-s m.o. 

LOS AN’GrLIL' 5 , CALIF. 


W HETMER the reasons for sucii cor- 
rection are largely esthetic in defcr- 
ence to modern trends of style and 
vogue, or whether it is performed on 
strictly pathological grounds, is immaterial 
once the step has been decided upon; and 
while the decision for it is made by the 
patient, it is the surgeon’s responsibility to 
evolve a tecimic which will produce the 
best possible result with the least risk. 

The American literature on this subject 
is very limited, while in Germany and to a 
lesser extent in France, it has become very 
voluminous in recent years. .'\ perusal and 
digest of these published ellorts present 
much that is valuable as a guide, but there 
goes all through it a singular lack of appre- 
ciation of the pathology involved and 
hence present methods of restoration and 
results arc surgically and esthetically 
often questionable. 

Pathology: Only gross pathology itceds to 
be considered here. The basal attachment 
of the gland to the chest wall is usually 
normal, the prolapse being due to stretch- 
ing of the fibrous tissue and vessels extend- 
ing from the base to the gland, virtually 
resulting in a pedicle formation. This is 
best illustrated by having the patient bend 
fully forward, when the heavy gland mav 
be seen to swing on its pedicle almost as a 
pendulum. Visualization of the abnormal- 
ity in this light points the way to .satis- 
factory restoration, by shortening and 
broadening this pedicular attachment. 
Excessive adipose tissue is periglandular 
largely and easily separable. Excc.ssivc 
adenomatous development calls for exci- 
sion of one or more radial segments of the 
gland. In the milder degrees of pcndulous- 
ness, there may be no excess of either fat or 
gland tissue, in which case only a shorten- 
ing of the pedicle is required. There is not 
^ suspensory ligament 
holding the breast in place. The pedicle 


contain'' all the important vi-s'-els and 
nerves supplying tin- gland, and it^ tibrom. 
tissue forms the c'-'-cntial -.u'pportmg cle- 
ment of ilie breast. 

Normal j>hy siolngic.il fuiution i'' usu- 
aiiv greatly impaired in an enlarger! and 
pendulous breast, and mav or may not be 
improved bv oper.itton; hence little atten- 
tion i'' paiii to tills phase oi tlie tnatter. 
Chief consider.ition is given to the esthetic 
factor of harmonv in proportions, contour 
and appearance. For tfiis reason, and that 
the result may not lie more o‘ a menta.f 
depressant than the original condition, 
it is well to studv separately each factor in- 
volved and spend much time in visualizing 
and planning the intendeti ir.inslormation. 

Ohjals of the Opi rutinr:: 

t. Restoration of the gland to its mnmal 
location. 

a. Restoration of the norma! bre.ist 
contour. 

3. Permanent fixation Inil normal 
molniity. 

■p No disturbance of essential blood and 
nerve supply. 

5. Unimpairmont of secretory function. 

f>. A!)sence of leiilale scars. 

In the grossly abnormal breast, these 
requirements are satisfactorily met by a 
procedure which entirely frees the gland 
from its cutaneous attachments, and trans- 
poses it in Mo with nipjrle attached, from 
its abnormal to its norma! bed; in the 
lesser degrees of pcnduknisness the great 
number of methods advocated hitherto 
ofl'cr the best proof that none of them are 
very satisfactory. 

The procedure presented hercwitli sim- 
plifies the problem to such an extent that 
while there is still some variation in the 
manner of skin incision, there is but one 
fundamental technic. The incision varies 


'vjth the size of the gland and the degree of 
SubmiUed for public.ntion .May ip, 1030. 
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prolapse, as indicated on the schematic 
diagram. This shows in vertical striations 
the skin area to be undermined, and in 



Fig. 1. Front View; patient net. tliirty-onc. 



Fig. 2. Side View; patient aet. thirty-one. 



Fig. 3. Front View; p.atient aet. fifty-eight. 


Figs. 1-3. Before and after operation showing design 
and application. 

horizontal striations the amount of super- 
fluous skin to be excised. 

Designing: From the esthetic viewpoint, 
this is the most important step. Actual 
measurements are helpiul, but of greater 
value is innate artistic talent and a sense of 
proportions. With the patient in the up- 
right position, sitting or standing, the 


normal anatomical breast border is visual- 
ized as a perfect circle, the lower portion of 
its circumference coinciding with the exist- 



Fig. 4. Sketch of the gland substance of a pendulous 
breast freed entirel5' from its cutaneous attachment, 
but leaving the nipple and areola in situ. All super- 
fluous fat lias been removed, revealing clearly the 
pedicle nature of the attachment of the gland. The 
important constituents of the pedicle are undisturbed. 
Catgut sutures are in place for plication. A row of 
sutures so placed from a circle of suspensory liga- 
ments around the entire lateral margin of the gland, 
thus insuring a firm fixation. 

ing groove between gland and chest wall. 
Center and periphery are marked out, 
delineating the lower border in two parallel 
lines (in this position anterior and posterior 
to the gland substance or pedicle). While 
ideally the nipple should be in the center 
of this spheroid, actually in any but the 
small and very firm breast, it is usually 
found to be about one inch below the 
center; a more normally appearing final 
result will be obtained if thus projected, 
rather than in the geometrical center. 

For marking, we use a 5 per cent alcoholic 
solution of brilliant green. Front and 
profile photographs with the markings in 
place constitute a desirable part of the 
case record and are often of considerable 
help in the planning of the work. 

Experience has shown that it is better to 
make the new locus for the nipple no larger 
than one inch in diameter; the circumcised 
areola shrinks greatly, while the new 
opening stretches considerabty. After the 
designing is completed, the patient should 
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assume the recumbent position that the 
surgeon may thoroughl}’^ familiarize him- 
self with the changes in contour and design 


after isolation this nipple and areola will 
shrink to a diameter of only about i 
in. 



F 

Fig. 5 A. The ideal breast. The theoretically ideally proportioned breast, nipple in geometrical center, breast 
diameter 5 inches, areolar diameter i inch. b. Normal average breast, showing i inch droop. Nipple i inch 
below ideal center. This is tj’pe of breast we aim to create, rather than ideal; the result is more natural, c. Two 
inch prolapse. Breast and nipple show a a inch droop, requiring a l inch elevation. Transverselj' shaded area 
shows the amount of skin to be removed; vertical striations show area to be undermined, d. Three inch 
prolapse, bringing the nipple to average base line, and representing the greatest descent which can be 
corrected without complete isolation of the nipple, e. Four inch prolapse. This brings the nipple below the 
average normal base line of the breast, hence it requires complete isolation from its surrounding skin, all of 
which is eliminated after the gland, with attached nipple, has been transferred into its normal bed. f. Five inch 
prolapse. This and any further degree of descent presents the identical problem and requires the same treatment 
as depicted in the 4 inch prolapse. 


effected by the change in position, the 
most noteworthy change being that the 
newly designed locus for the nipple is now 
no longer round but is oval transverseIy^ 
In operating, the pattern outlined by* the 
design must be followed if one would have 
a desirable esthetic result. 

Operation: The new nipple locus is made 
by incising as per diagram and ablating the 
disk of skin outlined. The areola is cir- 
cumcised next, but with this thought in 
mind, that a smaller areola than usually 
exists in a pendulous breast should be 
formed in the new breast; hence the diam- 
eter of the incised circle seldom exceeds 
2 in. though the existing actual areolar 
diameter might be 3 to 4 in.; immediately^ 


The nipple itself is connected to the 
gland only through the milk ducts, inci- 
dental fibrous tissue and smooth muscles, 
which does not provide a very'^ strong 
connection. The areola, however, is con- 
nected with the stroma by a very^ firm 
fibrous tissue. This must be kept in mind 
while the areolar incision is being made, 
lest an accidental pull or tug during blunt 
dissection tear loose the nipple. This 
incision is therefore not deep enough to 
reach the subcuticular fat directlyy but 
rather slants out radially* after it has gone 
through the skin, so as to preserve a large 
amount of this fibrous tissue attachment. 

After the two skin incisions denoting the 
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new lower borders of this bed have been 
made, almost all further dissection is by 
means of the hot sponge. The gland can 
easily be separated in this manner with 
scarcely a trace of bleeding. Not only is the 
gland thus taken from the skin pocket in 
which it rested heretofore, but this pocket 
is thus simultaneously eliminated; the new 
bed is prepared similarly by undermining 
fully to the outlined borders. An average 
thickness of half an inch of subcutaneous 
tissue should be left adherent to the skin 
to insure its nutrition. Any superfluous fat 
is picked away until we have a clean, well- 
defined gland, attached to its base by an 
elongated pedicle of 4 to 5 in. diameter. If 
the gland is still too large after removal of 
all superfluous fat, a radial section or 
several such sections, taking in the entire 
thickness of the gland from periphery to 
areola, may be safely excised. These sectors 
are taken from the lower half of the gland 
to minimize size and weight below the 
nipple. Such sectioning furnishes the only 
chance of striking a bleeder, which may be 
promptly ligated and the section closed by 
approximation with catgut. Shortening of 
the pedicle is accomplished by plication. 
Interrupted sutures of chromic catgut 
secure first the four poles; these sutures 
bite through the periphery of the gland 
about midway between base and nipple 
and are anchored to the pectoral fascia. 
Whatever additional number of sutures 
may be needed to secure a firm marginal 
attachment are thus placed. 

The nipple is then made to emerge 
through its new locus, and its poles are 
anchored with interrupted sutures, which 
may be catgut subcutaneously, or dermal 
extending through fascia and skin. Closure 
may be by continuous subcuticular catgut, 
by subcuticular dermal, or buttonhole 
suture with dermal. In freeing the gland 
the empty sac of skin was ablated and the 
lower circumference may now be closed 


with a choice of methods as for the nipple 
area. Two or three rubber tissue drains 
extending throughout the undermined skin 
and emerging through the lower incision 
are advisable for twenty-four to forty- 
eight hours. Considerable padding in the 
dressing and a snug fitting binder are 
indicated. 

A successful outcome depends primaril}’^ 
on the elimination of the etiological factor, 
viz.: excessive size and weight of the 
breast; secondarily', upon anatomically 
sound fixation; thirdly, upon restoring 
normal skin topography. 

Careful observance of each step of this 
technic virtually’’ eliminates all the sup- 
posed dangers usually’^ cited for this opera- 
tion, namely: prolonged anesthesia, 
vascular impairment leading to partial 
necrosis, sloughing of the nipple, unsightly’’ 
scars and impermanence of the result. 

The operation for lesser prolapse differs 
essentially’’ only’’ in the manner of disposing 
of the excess skin and restriction of the 
dissection and plication to the upper part 
of the breast. (See accompanying sketch.) 

SUMMARY 

1. To secure a satisfactory’’ esthetic 
result, the intended transformation must 
be projected with the patient in the upright 
posture. 

2. Scar lines are rendered invisible by’^ 
being blended with the areolar circumfer- 
ence and with the lower gland border 
circumference. 

3. The operative time is greatly’’ short- 
ened and the procedure rendered almost 
bloodless by’’ blunt dissection with hot 
sponges. 

4. The gland is transplanted function- 
ally’’ intact into its normal bed and the 
abnormally’’ long pedicle is shortened by’^ 
plication; this assures a permanent result, 
as normal as possible in every- respect. 

[For References see p. 106.] 
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I T is now three years since the last 
meeting of the Societe Internationale 
d’UroIogie in Brusseis. At that time the 
treatment of genital tuberculosis in the 
male was chosen as one of the chief 
topics for discussion. It was hoped that by 
concentrating the international mind upon 
the question it might be decided for good 
and all whether genital tuberculosis is 
primary in epididymis or prostate. Each 
contributor to this discussion took a 
different point of view. Walker* of London 
made a convincing argument in favor of 
the prostatic origin of the disease, one of 
us (J. D. B.*), together with Dr. F. H. 
Colby, furnished unquestionable proof that 
the disease arises primarily in the epi- 
didymis, while Gamberini* of Bolonga, 
pursued a middle course and said, “in the 
actual state of our knowledge, we cannot 
assert which is the most frequent starting 
point of the tuberculous process.” 

And thus, still in a state of flux, the 
matter rested when the meeting ended and 
so it rests today. The only contributions of 
outstanding value which have been made 
to the literature since then are those of 
Young' Hinman^ and Bumpus and Thomp- 
son.'* Few, if any, problems have occupied 
the stage for so long or so frequently or 
have called forth the united efforts of so 
many clinicians and laboratory workers. 

It is unnecessary at this time to review 
even briefly the very numerous experi- 
mental investigations. These have occupied 
the attention of many of the most brilliant 
workers in almost every nation. The 
upshot of it all is that the quarrel still goes 
on as to whether tubercle bacilli travel 
only in the direction of the secretion in the 
vas and Ijmiphatics (the so-called descend- 
ing theory) or whether, at times these 


organisms can travel in the opposite 
direction (the so-called ascending theory-)- 
The work of Frey,^ recently published, 
seems to show convincingly that neither 
semen nor dye solution is passed toward the 
testis in the lumen of the vas. Nor can the 
contents of the urethra ever enter the 
testis through the vas. The devastations 
of the tubercle bacillus can be explained 
in certain instances only on the ground that 
they were brought to the scene b^' a 
hematogenous route. For it is conceded 
by all who have investigated this problem 
that the genital lesion is but another local 
manifestation of a primary focus elsewhere 
in the body, this focus being generally 
in the lungs or bronchial glands. 

In examining and evaluating the clinical 
evidence of the literature as well as that 
reported by post-mortem observers one is 
struck by the fact that few if any of these 
reports state clearly whether they are 
dealing with genital tuberculosis as such 
or with genitourinarN* tuberculosis. In the 
latter event various factors come in which 
may confuse the issue. On the other hand, 
it is extremel}' common to find in the same 
patient both urinary and genital tuber- 
culosis and while the former cannot 
always be proved it is frequently suspected. 

All writers have stressed the frequent 
coincidence of kidney and epididjunal 
tuberculosis. In a previous analj'sis of a 
series of 154 cases one of us (J. D. B.®) 
found renal tuberculosis in 18, an incidence 
of about 1 1 per cent. So far as it xvas 
possible to determine, the genital lesion 
had preceded the renal lesion in ii, but 
this and further experiences in the matter 
of trying to say which lesion precedes the 
other make us feel that the question can 
never be accurately answered. There are 
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various reasons for this. Urinary tuber- 
culosis may cause little or no bladder 
disturbance or even if it exists it is dinicult 
for a patient to say just when it began 
or just what relation its onset had to the 
onset of his epididymitis. Both are often 
unbelievably insidious. Furthermore, who 
can say that the abscess in the medullary 
portion of the kidney which is intact today 
may not rupture tomorrow, infect the 
pelvis and give rise to the usual train of 
symptoms associated with renal tubercu- 
losis. This point should be borne in mind 
by those who advocate the radical removal 
of the entire seminal tract. Surely no 
wise judgment would sanction such an 
operation in the presence of renal tubercu- 
losis or if its onset was even remotely 
likely. Yet who can say that it is not 
always hovering in the background. 

For the purposes of the present dis- 
cussion we have gone over the records 
of 184 cases of genitourinary tuberculosis 
occurring at the Massachusetts General 
Hospital in the past eight or ten years. 
These cases have never been drawn upon 
before for data. Among them there were 
48 instances of recognized renal tuber- 
culosis, about 26 per cent. In some the 
kidney had been removed before the pa- 
tient came to the hospital for the relief of 
his genital infection, in others the kidney 
process was bilateral; in certain others 
the kidney was removed subsequent to the 
treatment of the epididymal lesion and 
fmally, in many it was recorded only as an 
additional diagnosis. The point is, how- 
e\ cr, that in but a few of these cases was it 
possible by any clue discoverable in the 
history to determine which came first, the 
genital or urinary infection. 

Furthermore, it was found that in 101 
cases (54 per cent.) the urine contained 
pus, blood, casts, or tubercle bacilli in one 
or another combination and in greater or 
less amount. It was also found that “4 
patients (40 per cent) complained of 
urinary symptoms (frequency, dysuria, 
urgenev, nocturia, etc). Subtracting from 
the !oi cases with abnormal urine and the 
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74 with bladder symptoms the 48 who were 
known to have renal tuberculosis it is 
obvious that there were still many whose 
tuberculous epididymis caused a train of 
symptoms such as one usually associates 
with renal tuberculosis. Nor can one be 
sure without continuous observation of 
these cases whether some did not in fact 
have latent early renal tuberculosis. We 
have gone into this phase of the situation 
at some length because wc believe it has an 
important bearing upon the matter of 
treatment, a subject which will be taken 
up in its appropriate place. 

It has already been stated that no agree- 
ment was reached in Brussels three years 
ago; it is also true tliat no further light has 
been thrown on the subject since that time. 
While, therefore, we cannot ofl'er any 
very new arguments we can perhaps stress 
some of those already put forth. 

All authors are in accord that in juvenile 
patients the prostate and vesicles arc 
attacked by tuberculosis much less fre- 
quently than in the adult. Kantorowicz," 
in 57 cases of epididymal tuberculosis in 
children found the prostate involved but 
twice. In 6 cases of young boys in our 
Clinic some years ago there was no demon- 
strable proslatlc or vesicular involvement. 
Two of these cases were examined at 
autopsy. In another case there was a 
demonstrable lesion in the seminal vesicles 
but two years later, tuberculosis of the 
second epididymis and of one kidney 
having meantime intervened, the record 
states that “the prostate is normal and 
the seminal vesicles are not felt.” Since 
these obsePi'ations were made we have 
seen several other children with genital 
tuberculosis and in none was there clinical 
evidence of involvement of prostate or 
vesicles. And yet, in young children, 
especially when under an anesthetic, it 
would seem impossible to overlook a 
tuberculous lesion of the vesicles or pros- 
tate. It would appear, therefore, that the 
evidence to be gained from our juvenile 
patients is of great value. We believe the 
relative immunity of their internal genitalia 
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can be ascribed to the lack both of func- 
tional and physical development common 
to this time of life. 

Another point to be considered is the 
condition of prostate and vesicles in rela- 
tion to the stated duration of the epididy- 
mal tuberculosis. In a scries of these cases 
studied some years ago by one of us 
(J. D. B.') data were obtained in 99 such 
patients. In the first si.\ months of the 
disease prostate and vesicles \fcre found 
infected in 40, apparently normal in 15; 
from six months to one year there were 
14 infected, 3 normal cases. In others, 
after the first year and often after the 
elapse of many years, the prostate and 
vesicles were recorded as tuberculous in 
20, negative in 7. In other words, about 
40 per cent arc infected within the first 
six months. But one must not overlook 
the not inconsiderable number of patients 
who present an apparently intact prostate 
and vesicles even many years after the 
onset of tuberculous epididymis. We con- 
sider this an important observation and 
one which has been too briefiy mentioned 
before. 

Why, may we ask, if the prostate is the 
primary source of genital tuberculosis, 
do we not find it invariably involved and 
also at the very onset of the disease? 
Yet such does not seem to be the case. 
Also, what is the explanation of some 
obseiA'ations reported by Cunningham* 
in 1916? He found 35 cases of tuberculous 
epididymitis among 4250 autopsies. The 
disease was bilateral in 15, unilateral in 20. 
The vesicles were involved in 25 and the 
prostate in 25. This leaves 10 cases in which 
there was no involvement of either pros- 
tate or vesicle and yet the epididymis was 
tuberculous. How can this be explained 
except on the ground that the disease was 
primary in the epididymis in these 10 cases 
and possibly so in the others. 

Another finding of Cunningham’s which 
is of interest, but more particularly to those 
who take the opposite view, were 2 cases 
with caseous tuberculosis of the prostate 
but without involvement of the epididy- 


mis. In other words, this is apparently just 
the material which our opponents would 
lead us to believe is so common but which 
we never see. 

Not much can be gained from autopsy 
material in these cases because of the fact 
that the patients generally show miliary 
tuberculosis or advanced lesions. A total of 
7 of our hospital patients have now died, 
4 following operation (giving a mortality 
of only 1.5 per cent). Post-mortem c.\- 
amination was done in 6. In a boy aged six 
years, with a unilateral process of two 
months’ duration (^epididymcctomv had 
been performed) the bladder, prostate, 
seminal vesicles and opposite testis and 
epididymis showed no evidence of disease. 
In a man of thirty, having a right nephrec- 
tomy at another hospital, it was found that 
the prostate showed an old healed tuber- 
culous process. No mention is made of the 
seminal vesicles nor of the right testis and 
epididymis. The left testis and epididymis 
were healthy. In the other 4 cases prac- 
tically every organ in the body shared in 
the flood of tuberculosis. But we feel it is 
significant that in these 2 cases the prostate 
should be intact in the one and show a 
healed process in the other. 

As to the diagnosis of tuberculosis of 
the epididymis it may not be in the least 
difficult in certain cases. Induration, en- 
largmcnt and nodularity of the organ, 
involving especially the lower pole, with 
but insignificant pain or tenderness are 
among the chief diagnostic features. If 
in addition to this the corresponding 
vas is thickened and nodular, somewhat 
resembling a chain of beads, the evidence is 
strengthened. Most important of all, how- 
ever, is the presence of a healed or active 
sinus for, so far as we know, no other 
disease of the scrotum will produce this 
particular condition. In certain cases the 
presence of a hydrocele will so mask the 
scrotal contents that its removal is an 
imperative first step toward diagnosis. 
Once in a lifetime tubercle bacilli can be 
demonstrated in the aspirated fluid. It 
must be remembered, however, that even 
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the most expert may sometimes go wrong 
in the matter of diagnosis in scrotal con- 
ditions. He may be dealing with an epididy- 
mitis of an unusual type produced either 
by the gonococcus, a pyogenic coccus or the 
colon bacillus. It may even be a case of 
torsion of the testicle (of which one of us 
[J. D. B.] had a splendid example w th n a 
week) with symptoms of such a character 
that tuberculosis comes fifst to one’s 
mind. The surgeon must be especially on 
his guard for those cases of tumor of 
the testicle which, beginning in the epididy- 
mis may present a most uncanny likeness 
of tuberculosis of that organ. Three of these 
have now come under the notice of one of 
the writers (J. D. B.®) and in all he made 
a diagnosis of tuberculosis. It is impossible 
to enumerate seriatim and ad infinitum 
all the conditions which may be mistaken 
for tuberculosis. Our best advice is to 
make the most careful examination possi- 
ble and if, after reasonable observation, 
the diagnosis does not become absolutely 
clear then we advise exploration. In these 
days of local anesthesia such a procedure 
is performed with so small a risk and with 
so little discomfort that it is better to take 
this risk than to let the patient go with a 
possible neoplasm or other undesirable 
lesion. Hinman® says that because of this 
frequent difficulty of differential diagnosis 
he has “made it a rule to perform epididy- 
niectomy first and have an immediate 
pathological examination made before pro- 
ceeding to remove the vesicles.” 

It goes without saying that no attempts 
at the diagnosis of a scrotal condition are 
complete without, careful and perhaps 
repeated rectal examination. The typically 
tuberculous epididymis of months’ or 
years’ duration will give rise to the charac- 
teristic changes in the seminal vesicle and 
the lobe of the prostate on the same side, 
or even both sides may share in these 
changes. These changes consist of a very 
definite induration and nodularity and 
generally more or less increase in size of the 
affected parts. Sometimes they are pro- 
nounced, sometimes detected with dif- 


ficulty and only after repeated examina- 
tion. As no one has ever noted these 
changes in the vesicles and prostate in 
100 per cent of cases it is to be expected 
that even in well marked tuberculosis of 
one or both epididymes the rectal examina- 
tion may sometimes yield no positive 
information. It is in just these cases that 
the diagnosis of the scrotal condition may 
be confusing. We cannot agree with 
Ke3^es^“ who sets an arbitrary time limit 
of three months before finall^^ committing 
oneself to an opinion. We feel that long 
before the elapse of this time serological 
tests and other information should lead to a 
correct conclusion. This is too long a time to 
carry around a possible incipient neoplasm. 

The treatment of genital tuberculosis 
will depend largelj^ upon what the surgeon 
believes to be the primarj'- focus of the 
disease. If he thinks that the prostate and 
seminal vesicles are the point of origin of 
the disease he will advocate the radical 
and extensive surgery which removes the 
entire genital tract. If he believes that it 
begins in the epididj^mis he will advocate 
conservative surgical measures, namely, 
epididymovasectomjs accompanied by 
orchidectomy in the few cases where the 
testicle has been attacked. In either event 
the patient should be regarded by the 
surgeon as a case of tuberculosis with a 
local manifestation and will, therefore, be 
given all the hygienic treatment which 
such patients have a right to expect. 

There is no doubt that Young is the 
leader of the radical party. A few have 
followed his ideas to a greater or less degree 
but it is quite apparent that they have 
dulled the edge of radicalism by carrying 
out conservative measures in certain in- 
stances. Quinby,“ Hinman,® the Mayo 
Clinic, •> Whiteside,^® Sacco, Dillon, and 
K. M. Y^alker^ are among those who have 
practiced more or less consistently the 
doctrines of Young. Let us discuss Young’s 
latest publication on this subject, pub- 
lished in June, 1928.® He says; 

Owing to the distress in which many of these 
patients are found on account of extensive 
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involvement of the lower urinar3'- and genital 
traets, we have not hesitated to carrii- out this 
operation . . . even in the presence of pro- 
nounced pulmonar}’^ tuberculosis, hardB”^ ex- 
pecting to afford more than alleviation of pain 
and dj'suria and not hoping to arrest the 
tuberculosis elsewhere, nor have we hesitated 
to carrj'^ out the operation in the presence of 
tuberculosis of the kidne3’- . . . 

It would appear from these words that 
the operation is not the only radical ele- 
ment in Young’s teaching. I think most of 
us will agree that, generally speaking, when 
a patient is in the condition of extensive 
and advanced tuberculosis described by 
Young, he is not a good candidate for 
radical surgery. 

Young has reported 22 cases. There has 
been no operative death to date, but of 
course we all realize that that is a matter 
of luck. An3’' case of tuberculosis is likely to 
develop the miliary or meningeal form of 
the disease after an3^ operation and in 
another portion of his report Young states 
that he has had 2 such cases. As we do not 
know of an3'^ recoveries from this form of 
tuberculosis it is to be expected that there 
will be an operative mortalit3' in Young’s 
next report. Young speaks of 4 cases having 
intermittent urinar3^ fistulae but he thinks 
such a fistula is to be regarded not onl3'^ as 
a safet}' valve but also an indication of 
the persistence of tuberculosis. We agree 
with the latter opinion. On the whole we 
feel that up to date Young’s success in this 
radical field has been remarkable and 
while we are b3r no means convinced that 
he is on the right track, we none the less 
give him all the credit which is his due. 
Often the case that seems utterl3f hopeless 
will survive and this is especially true of 
tuberculosis. 

Rumpus and Thompson'* report 9 such 
radical operations on patients from the 
Mayo Clinic. Four of them are dead, 4 
are living, i has not been traced. 

Quinby“ has reported 6 such cases. We 
have no details but are told that “the 
procedure did not, however, alwa3^s pre- 
vent the later development of the disease 


in the remaining epididjmis and in several 
cases a persistent perineal sinus developed.” 

Hinman® reports the results of 13 radical 
operations. Two of the patients are dead, 
2 have been lost track of and 9 are living 
and well. The results in these have appar- 
entfy been satisfactor3', “except for the 
perineal sinus which has persisted months 
to a few 3mars” where there was a partial 
prostatectom3". Hinman sa3fs that the 
“results in those cases that have been 
treated radical^ are . . . much superior 
to the results of those treated bi”^ simple 
epidid3^mectom3r or untreated.” His views 
are sane, rational and based upon an experi- 
ence which has included the more consen’a- 
tive epidid\>^mectom3'. 

Walker* expresses his feeling toward 
radical surger3^ b3’' remarking that no 
matter how radical the operation some 
focus must remain either inside or outside 
the genitourinar}-^ tract from which new 
invasions ma3’' take place and fresh' organs 
become infected. He feels that although 
the radical operation is justified on the 
grounds of pathologA'^ it has not 3"et justi- 
fied itself in i-ts results. He thinks it should 
be resen’^ed onty for special cases, wherein 
the more conservative measures have 
failed. 

Gamberini* of course thinks less than 
nothing of radical surgical methods and 
hesitates often to use conservative surger3^ 
His experience of more than thirt3'^ 3'^ears 
with the iodine injection treatment of 
Durante has convinced him that this is the 
best. 

Turning now to the less radical measures 
we find ourselves in an equalty distin- 
guished but much larger group of ad- 
herents. One of the writers (J. D. B.) has 
not onl3’^ performed but has followed the 
results of epidid3mectom3' for twent}'’ 
3'ears at the Massachusetts General Hos- 
pital. This has involved more or less inti- 
mate contact with nearh- 500 cases. As a 
result of this experience we can state with 
absolute assurance that epidid3mectomy 
has proved to be an entireh’ satisfactory 
operation from the point of view both of 
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patient and surgeon. In tracting 113 
cases from one to twenty-five years after 
operation it was found that 27 per cent 
of the patients had died from some form of 
tuberculosis; 85 per cent of deaths occurred 
within the first six years after operation. 
There were only 4 operative deaths, a 
mortality of 1.5 per cent. An examination 
of a large number of this group, in many 
cases many 3'ears after operation, showed 
that the induration, nodularity and en- 
largement of prostate and vesicles which 
existed at the time of the epididymectomy 
had disappeared entirely or largely de- 
creased. In a very few the condition was 
the same as at operation. In but 2 cases to 
our knowledge has the process in prostate 
of vesicles progressed since operation. Since 
this investigation was undertaken we have 
followed a great many other cases for 
various lengths of time after operation and 
the same favorable results have been noted. 

It is not claimed, of course, that many 
cases have not died of tuberculosis and that 
other outbreaks of the disease have not 
occurred subsequent to the epididymec- 
tomy whether it was unilateral or bilateral. 
But there is no question whatever that with 
very few exceptions these patients have 
been relieved of the objective and sub- 
jective symptoms whch formerly beset 
them. 

Nor is our experience unique. Others 
have investigated large numbers of cases 
of genital tuberculosis for many years 
after operation with varying, but on the 
whole good results. Lapeyre^® reported 
75 per cent of cures from four to ten years 
after operation. Von Bruns^® has reported 
46 per cent of cures in unilateral cases of 
three to thirty-four years duration and 
56 per cent of cures in bilateral cases in a 
similar length of time. Frohnstein^' has 
reported 80 per cent of cures following 
epididymectomy after ten years. Hunt^® 
has followed 49 cases from the Mayo 
Clinic of which 88.5 per cent are either 
well or markedly improved. More recently 
Bumpus and Thompson-* have discussed a 
series of 175 cases with epididymectomy. 


Eighty-five (48.5 per cent) are known to be 
alive for from five to seventeen years after 
operation, 13 others were in good health when 
heard from during the five-year period. Eigh- 
teen patients (10.2 per cent) died from tuber- 
culosis of the urinary tract; nephrectomy had 
been performed in 16 of these at the time of 
their examinations. Seven of the 99 patients 
who were free from renal tuberculosis at the 
time of operation later contracted the disease. 
Fifteen patients (8.6 per cent) died from pul- 
monar}'- tuberculosis; in every case its presence 
was known at the time of operation but was 
not considered far enough advanced to be a 
contraindication. Four patients (2.2 per cent) 
died from other forms of tuberculosis, making 
a total of 21 per cent of cases in which death 
was attributable to tuberculosis. 

It is interesting to compare this very 
satisfactory report with that of 125 cases 
who had no surgical treatment at all. 
Forty-two of these (33 per cent) not 
operated upon are alive from five to 
seventeen years after examination. Thirty 
per cent of this surgically untreated group 
have died of some form of tuberculosis, 
an incidence about one-third higher than 
in those who had surgical treatment. 

Before leaving the subject of epididy- 
mectomy we wish to dilate for a moment 
upon what we believe to be the great 
superiority of the technic employed by us 
over that in general use. This operation 
was described in much detail, with illus- 
trations, in an article by Cabot in con- 
junction with one of the present writers 
(J. D. B.)*® and published in 1913. The 
scrotum is opened as usual, existing 
sinuses, ancient or active being excised 
by a racquet-shaped incision in the skin. 
The epididymis is removed from the testis 
in the usual manner, care being taken 
to avoid the blood supply of the testicle. 
After the epididymis has been freed from 
its connection with testicle and scrotum 
it can be removed from the vas. The 
vas is then freed by blunt dissection from 
its attachments to the spermatic cord, this 
dissection being carried by the finger and 
by traction well up toward the external 
inguinal ring. A curved clamp is then 
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placed on the vas at about this point and 
guided by the surgeon’s hand on the out- 
side the point of the clamp containing 
the vas is worked along the inguinal canal 
until it is at a point opposite the internal 
inguinal ring. All this is done with the 
utmost ease. The point of the clamp is 
then pushed out against the skin and on 
this point an incision is made with the 
knife about 1.5 cm. in length and parallel 
to Poupart’s ligament. After the skin, 
fat, superficial fascia and the aponeurosis 
of external oblique muscle are divided, the 
end of the clamp containing the vas is 
pushed out. The vas is then seized with 
another clamp and pulled out through the 
incision, the first clamp meantime having 
been released and drawn out of the inguinal 
canal in a direction opposite to that by 
which it entered. The vas is now further 
freed by traction and blunt dissection so 
that anwhere from 2 or 3 to 5 cm. are 
gained on its length beyond the internal 
ring. It is now clamped, ligated behind the 
clamp and divided, the cut end being 
thoroughly cauterized or carbolized. When 
released it retracts into the depths of the 
wound. The skin wound alone in the groin 
is now closed with a subcutaneous silkworm 
suture. Having carefully attended to all 
hemostasis, a point which we believe to 
be of the utmost importance, we place a 
small rubber tissue wick in the scrotum 
beginning well up toward the external 
ring and coming out at the lower end of the 
scrotal incision. The latter is closed like 
the inguinal incision with subcutaneous 
silkworm gut. The gauze dressing is then 
held in place with an Alexander bandage, 
than which we feel there is nothing better. 
In the event that the testis is definitely 
involved it should of course be removed. 
We are constantly surprised, however, to 
find that many testes which at first look 
unpromising prove to be actually healthy. 
But even though a considerable amount of 
tuberculosis is found in the testis, unless 
it be in the form of miliarj' tubercles, this 
can be excised up to the point where per- 
haps half of the organ is sacrificed and yet 


the remaining tissue will survive. We have 
knowingly left a good deal of tuberculosis 
in a good many testicles, but have as yet 
had to remove the testis at a subsequent 
time in but 3 cases. It is ever a source of 
amazement that the organ can sur^five in 
the midst of so much tuberculosis. 

This really simple operation has been 
described at such length for the reason 
that we are certain that it does away, so 
far as is possible, with the postoperative 
fistulae which were once so common and 
which make a patient’s existence a doubt- 
ful pleasure. We have not, in fact, seen 
such a fistula for many years. These fis- 
tulae were particularly common at the 
region of the external inguinal ring for the 
reason that the vas deferens was always 
divided at about this point. As a matter of 
fact this was often deliberately done and 
quite as deliberately the stump of the vas 
was sutured to the skin for better drainage. 
Sometimes this drainage was altogether 
too good and too prolonged to satisfy the 
patient. Then too it was formerly consid- 
ered advisable to inject the protruding 
stump of the vas with phenol or iododorm, 
the idea being that it would eventually 
clear up the tuberculosis still remaining 
in the vas and in the seminal vesicle of 
that side. Manj^ favorable reports of this 
method of treatment are recorded in the 
literature but in spite of this its popularity 
seems to have waned and little or nothing 
in this direction has been done for some 
years. 

The division of the vas deferens at a 
point well over the pelvic brim is logical 
from a pathological standpoint for the 
reason that here the vas is often but little 
if at all invaded by tuberculosis. This 
phenomenon is explained bt”^ K. M. 
Walker^ who saj's, “This theory of a 
descending wave along the perivasor tym- 
phatics and a returning wave through the 
lumen of the vas would explain whj' in so 
manj"^ cases one finds a peripheral infiltra- 
tion of the prostatic end of the vas and a 
central infiltration of the distal end.’ 
While this explanation is ingenious and to 
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a certain extent logical we do not agree 
that it is the final answer to a question 
which has long puzzled all investigators. 

The question as to what if anything 
shall be done to the opposite and presum- 
ably healthy epididymis requires careful 
consideration. Experience shows that the 
second epididymis will become tuberculous 
in a large percentage of cases within a 
comparatively short time after the onset of 
the disease in the first side. It, therefore, 
seems justifiable to take such steps as will 
prevent this unhappy event. Not only this 
but it also seems justifiable to take these 
steps at the time of the operation on the 
first side. Also, it is a fact that a large 
number of cases of unilateral tuberculous 
epididymitis will be found to have azoo- 
spermia (85 per cent in one series reported 
by J. D. B.). If, therefore, the patient is 
already sterile the surgeon should inform 
him of the present status and of the future 
possibilities and recommend that the vas 
of the healthy side be not only divided but 
a portion of it (about i cm.) excised, 
together with the surrounding tissues con- 
taining the lymphatics. We liaA^e done this 
in a number of instances with gratifying 
results. In a few cases epididymitis has 
developed due no doubt to the fact that 
the disease was present at the time of 
operation but was so slight that it escaped 
detection. It is hoped that at some future 
time a detailed report of this phase of the 
subject can be given. 

It has already been stated that as a 
corollary to the surgery of the tuberculous, 
whether radical or conservative, hygienic 
treatment of the most intensive ^'ariety 
should be given, covering as long a period 
of time as possible. Besides the usual rou- 
tine attention to details of diet, liquid 
intake, rest and exercise this involves not 
only all that we know at the present 
time about heliotherapy but also tuber- 
culin. As Walker^ well says, “Could 
everj'- patient be removed to a good 
climate and be provided with suitable 
sanatorium treatment and exposure to 
sunlight it would seldom be necessary to 


resort to the extensive operations that have 
been advocated ...” 

MyIe-“ has shown convincingly that 
heliotherapy causes rapid healing of scrotal 
sinuses and a general regression of all 
tuberculous lesions of the urogenital tract. 
His belief is sound that genital tuberculosis 
is but a local manifestation of a generalized 
process and, therefore, that success will 
come only by treating the disease and not 
one small part of it. His regime is long and 
strict and would be impracticable for many 
patients. But it shows what can be done by 
sunlight and it is possible that this alone 
might suffice in certain early cases. 

Wildbolz-^ has discussed the effects of 
heliotherapy but apparently has so far 
met only with disappointing results. Mar- 
ion-- on the other hand, thinks highly 
both of heliotherapy and ultraviolet light 
as important aids to the treatment of 
genital tuberculosis. We confess to have had 
but little actual experience with helio- 
therapy real or artificial. So far as we have 
seen it, however, we feel that it is of the 
utmost value. 

As regards tuberculin we have already 
expressed ourselves as being heartily in 
its favor. As a substitute for operation its 
value is nil but as an adjunct after opera- 
tion it is of unquestionable value. We have 
conducted a tuberculin clinic for over 
twenty years at the Massachusetts General 
Hospital in association with the Urological, 
Surgical and Orthopedic Departments. 
All of our operated cases have been sent 
to it and have been followed in it for long 
periods of time. As a result we are in favor 
of its continuation. More recently Wang-^ 
in an exhaustive article on the subject of 
tuberculin and urogenital tuberculosis con- 
cludes that tuberculin is not a cure for the 
disease. He finds, however, considerable 
evidence that it aids in building up the 
■general health of patients with this type 
of disease. In the treatment of inoperable 
and postoperative patients it has seemed to 
be a helpful factor in the regimen of treat- 
ment. To all this we agree and for this 



gZ American Journal of SurRcry BamCV, Ct al. ^TubcrCulosis 


OCTOBEK, 1939 


reason we strongly urge its use in appro- 
priate cases. 

Generally speaking, we feel that not 
sufficient use is made by most of us of the 
powerful natural agents at hand, chief of 
which are sunlight, fresh air and proper 
food. These elements rightly handled are 
bound to be valuable aids to any other 
form of treatment. 

In dealing with a subject so elusive as 
genital tuberculosis one feels something 
like a sense of defeat come over him at the 
end of each survey of the available knowl- 
edge of the subject. One can adhere to this 
or that belief as to the starting point of 
the disease but perhaps Gamberini is right 
when he sa3-s, “in the actual state of our 
knowledge we cannot assert which is the 
most frequent starting point ...” 

We have gone over the data on 184 
additional cases of genital tuberculosis, 
man\’ (26 per cent) of these having urinar\' 
tuberculosis as well, in the hope that some 
new phenomenon would appear, but it has 
not. The data are so nearl\- like those of 
several other anah'ses made in the past 
that thej' are not given here. We were 
struck, however, by the apparent increase 
in the number of renal cases as well as bj- 
the large number of cases with either 
urinary symptoms or a pathological urine 
indicating perhaps an early or latent renal 
involvement. In other words we feel that 
urinarj'^ complications are so important a 
factor that it should influence the surgeon 
stronglj" against a radical operation when 
it is obvious that other foci still exist. 
The fact that the most tuberculosis riddled 
and apparent!}' hopeless patient ma\’ 
survive one or more extensive operations 
does not necessarily hang a laurel wreath 


upon the surgeon’s door. It simph' indi- 
cates that the patient had a latent and 
unsuspected store of vitalitj-. 

It is well known that even the most 
simple operation on a tuberculous patient 
mat’ induce meningitis or miliar}* tuber- 
culosis. Caulk has reported two such 
deaths after simple epidid\*mectomy and 
such an operation preceded the deaths of 
4 of our patients. If, as a vert* widely 
scattered and long continued experience 
shows, patients not only sur\'ive epididy- 
mectonn* but are kept perfectly comfort- 
able b}* it over a long period of time why 
increase the risk by advocating more 
radical measures? And especially so since 
we are told b\' even the radical surgeons 
that the fire still rages in other parts and 
annoA'ing fistulae add to the miseiy. 
Force is added to our argument when we 
find, not only that those who are subjected 
to the conservative operation are not only 
made comfortable but also that the objec- 
tive SA'mptoms disappear as well. \\^e have 
repeated!}* called attention to the fact that 
the indurated, nodular thickened prostate 
and vesicles retrogress to the point of 
clinical cure after epididymectomy. It is 
hard on the one hand to see how one can 
wish for anything better or to see, on the 
other, how under these circumstances the 
process can haA C originated else\A*here than 
in the epididymis. In further substantiation 
of this belief^ Ave again call attention to the 
fact that in a A*ery considerable number of 
instances the prostate and A*esicles haAC 
been negatiA'e to rectal examination CA'en 
after years of tuberculosis in the epididymis 
and that many negatiA'e findings are 
recorded on the autopsy table. 

[For References see p. 79-1 



ROENTGEN SIGNIFICANCE OF 

GAS UNDER THE DIAPHRAGM 

AN UNUSUAL CASE WITH DISCUSSION* 

E. L. Jenkinson, M.D., AND I. G. Ellis, m.d. 

CHICAGO, ILL. 


T his case is of importance from a 
diagnostic standpoint. The value of 
a very definite .v-.ray finding was 
questioned and even following a laparot- 
omy was thought to be misleading. 
At the operation the surgeon found nothing 
to account for the gas under the dia- 
phragm. The .v-ray finding of gas under 
the diaphragm in the absence of an injury 
can mean only that there has either been a 
rupture of a 'hollow viscus or that there 
has been a fistulous tract between the 
lungs and the peritoneal cavity. Vaughan 
and Singer state that “almost without 
exception every acute abdominal condition 
with a free gas bubble is a case of perfora- 
tive peritonitis from rupture of a gas 
containing viscus.” 

In this patient there was no history or 
evidence of an injury to the chest, abdo- 
men, or pelvis. There was no chance of 
the air being secondary to a fractured 
rib or a penetrating wound of the abdo- 
men. There had been no paracentesis with 
the possibility of the diaphragm having 
been penetrated. The patient being a 
male, the possibility of tubal insufilation 
can be ruled out. There had never been an 
attempt to produce a pneumoperitoneum. 
Considering, therefore, the history and 
physical finding, the possibility of the air 
having entered the peritoneal cavity from 
without, can be ruled out. 

The patient, a white male, aged seventeen 
years, was admitted to the hospital February 
193O3 complaining of mild aching pain in 
the lumbar region dating back four days. 
The pain was more severe on the left side and 
radiated around to the left abdomen. The day 
before admission he awoke with severe sharp 
pain and tenderness in the left abdomen and 
left kidney region. There was no nausea or 


vomiting. Urination was difficult. The urine 
showed albumin and occasional red cells. 
White count 16,450. Blood pressure 130. On 
physical examination the abdominal muscles 
were not rigid, but there was a spasm over the 
left lumbar region, accompanied by e.xtreme 
tenderness. The temperature was 103, pulse 
120, and white cell count 19,000. 

The patient was studied with the .v-rays on 
February 24, 1930. A small area of increased 
radiability was encountered which was reported 
as gas between the liver and the diaphragm on 
the right side (Fig. 2). 

The afternoon of February 24, 1930, Dr. 
Harry Culver explored the left kidnej", not 
opening the peritoneal cavit5^ The kidney and 
ureters were said to be normal. The wound was 
closed and the patient put to bed. Following 
the operation the pain was not relieved. The 
white cell count was 22,000. The temperature 
dropped to 100. 

On February 28, the patient was again sub- 
mitted to .Y-ray study and a large amount of 
gas was seen under the diaphragm (Figs. 3 and 
4). There had been a great increase since the 
former examination. We still insisted there was 
a ruptured hollow viscus. Physical examina- 
tions revealed about the same findings. There 
was some question regarding the rigidity of 
the abdomen. The chest examination for 
pathologj- was negative. 

On March i, 1930, the white cell count was 
18,000. The abdomen was opened by Dr. 
H. E. Mock and, apart from the presence of 
some moderately enlarged lymph glands, no 
pathology was found. We believe it is fair in 
reporting this case to say that the surgeon did 
not take the stomach or the bowel out and 
inspect them. The stomach and bowel, however, 
were carefully palpated. We all know that a 
small ulcer may be present and not felt. Dr. 
Mock listened very carefully when the peri- 
toneal^ cavity was opened, but heard no noise 
suspicious of the escape of gas. There was no 
evidence of a localized or generalized peri- 
tonitis. 
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In regard to Dr. Mock we must say that he 
is a man of unquestioned surgical ability, and 
we are sure his examination was thorough. 


than the fluoroscopic examination. This is 
especially true in small perforations with 
slow leakage. In the case reported, it is 
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Fig. I. Four months before abdominal sj’mptoms 
developed. No evidence of gas under diaphragm. 


especially when considering tlie patient’s 
condition. The patient has had a myocarditis 
for years and at times the heart showed evi- 
dence of decompensating. Having a patient 
with an already damaged heart it certainly 



Fig. 2. Februarj' 24, 1930, showing gas under right 
diaphragm. 


was for his best interest to get in and out of 
the abdomen as fast as was compatible with a 
careful exploration. 

At this point, to digress, we wish to 
emphasize the fact that m our experience, 
the film diagnosis is of greater importance 



Fig. 3. February 28, 1930, free gas under both domes 
of diaphragm. 


relatively certain that the small amount 
of gas below the diaphragm in Fig. 2 
tvould be very difficult, if not impossible 
to demonstrate fluoroscopically. The 
technic we employ requires that the 
patient lie on the left side for a period of 
time. This allows gas within the stomach 
to pass to the pyloric and duodenal regions 
and escape if possible. Films are then 
obtained with the patient in the sitting 
posture. A motor driven table is of distinct 
advantage as the patient may with very 
little disturbance be tipped sufficient!}" to 
allow the gas to rise below the diaphragm. 

As to the gas under the diaphragm, we 
feel, and the accompanying prints show 
conclusively, that there was gas under the 
diaphragm. We are not interested in the 
finding as a matter of trying to prove the 
x-ray findings more accurate than the 
surgeon’s examination with the abdomen 
open. On the contrary we are well aware 
of the limitations and the misinterpreta- 
tions of all methods of examination. The 
presence of gas under the diaphragm can, 
we believe, mean onty two things: either 
there has been a ruptured hollow viscus, 
or air has entered the peritoneal cavity 
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from without. In this case we believe we 
can definitely rule out the latter. We feel 
the finding is important and consequently 



Fig. 4. Febnunry 28, 1930, free gas under both domes 
of diapliragm. 

have spent a great deal of time ruling out 
the possibility of air having entered from 
without. 

This patient’s chest was examined by means 
of the .v-rays several months before tiie present 
examination. The chest films show the dia- 
phragm and at this time no gas was seen under 
it (Fig. i). 

The first film of the abdomen made Febru- 
ary 24, 1930 (Fig. 2) shows only a small amount 
of gas. The films made February 28, 1920 
(Figs. 3 and 4) show a marked increase in the 
amount of gas. The spleen and liver can be 
definitely outlined and the gas is located under 
both domes of the diaphragm. During this 
time the patient’s symptoms persisted. 

Two days following the operation the tem- 
perature subsided and the patient gradually 
improved, the pain becoming less and finally 
subsided. 

On March 19, 1930 (Fig. 5) the patient was 
again radiographed and no gas could be demon- 
strated under the diaphragm. 

On April 5, 1930 a gastrointestinal ,v-ray 
examination was made and a deformed duo- 
denal bulb was found which was interpreted 


as a duodenal ulcer. There was no evidence of a 
penetrating lesion. There was fixation of the 
second and third parts of the duodenum. The 



Fig. 5. Murcli 19, 1930, eighteen days .after lap.arotomy. 

No gas present under diaphragm. 

remainder of the gastrointestinal tract was 
normal. 

Vaughn and Singer report cases termed 
abortive in tvhich there may be a sudden 
severe onset and which later improve with 
disappearance of the symptoms. They 
believe these are cases of spontaneous 
closure of a perforation with small leakage. 
Patients with small perforations will show 
gas at times and yet heal spontaneously. 
We offer this as a suggestion: possibly the 
patient had a small perforated ulcer of 
the duodenum through which the gas 
escaped. Then the lesion was walled off by 
adhesions. The perforation was small and 
only a localized peritonitis followed. 

In reviewing the literature we find . a 
large number of cases in which gas below 
the diaphragm has been demonstrated in 
the roentgenogram and at operation a 
ruptured hollow viscus was found. Popper 
in 1915 first suggested that pneumoperi- 
toneum occurred following perforation of 
gastric, duodenal and intestinal ulcers and 
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also, in perforative appendicitis and after 
injuries to the intestines. 

Lenk in 1916, emphasised the signifi- 
cance of intraperitoneal free air in abdom- 
inal gunshot wounds and suggested radio- 
logical examination as valuable in thc 
diagnosis of perforated peptic ulcer. 

Numerous cases have been reported, 
including L. Kenez (1917), W. E. Dandy 
(1919), B. Bager (1920-1921), Schott- 
muller (1921), Cottle and Spaulding (1927), 
A. Guillemin, (1923), and R. T. Vaughn 
and W. A. Brams (1924); and (1925) also 
R. T. Vaughn and H. A. Singer (1929). 
Referring to the latter, 63 cases were 
examined shortly after admission with thc 


final diagnosis of perforated peptic ulcer. 
In 54 of the 63, evidence of pneumoperi- 
toneum was found. The presence of the 
ulcer was proved by operation or autopsy 
in 49 of the patients with free intraperi- 
toneal gas. Thc remaining 5 recovered 
spontaneously without operation, but sub- 
sequent radiographic examination revealed 
peptic ulcer with no other cause for thc 
pneumoperitoneum. Of thc 9 other cases 
there were 2 tuberculous ulcers of thc small 
bowel, 2 typhoid ulcers, 3 perforated 
appendicitis, and 2 perforated carcinomas 
of thc stomach. To summarize, all of the 
cases were due to ruptured air-containing 
viscus. 
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TREATMENT OF PEPTIC ULCER* 

Reuben Finkelstein, m.d., f.a.c.p. 

BROOKLYN, N. Y. 

T he diagnosis and treatment of peptic the gastric mucosa where the x-ray cannot 
ulcer date from the time of Cruveil- give direct evidence. I refer to the gastro- 
hier early in the nineteenth century, photor instrument. By means of a camera 
Gastric physiology was not then well at the end of a flexible stomach sound a 
understood. It was known that hyper- number of films are exposed and stereo- 
acidity existed in cases of peptic ulcer and scopic pictures of the mucosa are made, 
the object of treatment therefore was to This permits the study by visualization of 
neutralize this acid, thereby reducing the the condition of the gastric mucosa. I 
irritation to the ulcer. have been successful in photographing a 

The motor functions of the stomach and few ulcers on the posterior wall of the 
the theories of secretory activity of the stomach and in a few cases have diagnosed 
gastric mucosa were not taken into con- chronic gastritis. In one case the gastro- 
sideration because they were practically photor picture showed a double ulcer 
unknown. As a result of our increased which was not found by the surgeon at 
knowledge of gastric functions the treat- operation even after opening the stomach, 
ment of peptic ulcer has at last been based The postmortem showed two shallow 
upon sound physiological principles. ulcers with marked induration. ^ 

Although the peptic ulcer means an Keeping in mind that it is the disturbed 
anatomical defect within the gastric or function that the physician has to treat in 
duodenal wall, that in itself is not the peptic ulcer, we must understand some- 
reason that brings the patient to the thing of the pathological physiology of 
doctor. Ulcers pathologically active and this condition. 

healed have been found on autopsy which The fasting stomach is not absolutelj’’ 
have never been diagnosed in life. In fact, quiet. Peristaltic waves appear at intervals 
they caused very little inconvenience to of an hour to one and one-half hours, 
the patient. It is only when the function These waves which begin near the cardia 
of the gastrointestinal tract is disturbed are long and shallow, becoming shorter and 
that the patient becomes aware of the deeper as they reach the pylorus where 
disturbance and the physician is able to the walls are thicker.- After a meal, how- 
diagnose the ulcer. Often the diagnosis ever, the peristaltic waves are greatly 
must be made on the history and sub- increased in frequency and in strength, 
jective symptoms as very few simple In peptic ulcer there is an interference 
ulcers give early objective symptoms, with this orderly procedure. Because of the 
Only when they begin to perforate or cause irritation set up by the ulcer there is an 
hemorrhage or induration Avhich may be inereased peristalsis often to the point of 
felt through a thin abdominal wall do spasm. Where the ulcer is in the body of 
objective symptoms appear. the stomach an incisura is often seen on 

The .v-ray in itself will give direct evi- the opposite side and where the ulcer is in 
dence in about one-half of the cases. It the pyloric region spasm of the entire 
will help the clinician who has studied the pylorus is often noted. This increased 
case thoroughly and has found certain peristalsis sets up an increased motility of 
indirect evidence to make the correct the entire gastrointestinal tract, 
diagnosis. Toward the end of a meal, because of 

A new method has lately been invented increased irritation, spasm of the pylorus 
which may be of assistance in the study of supervenes with the result that a gastric 

* Submitted for publication March 3, 1930. 
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and often duodenal residue is found at the extragastric pathologJ^ The stomach is a 
end of six hours. Even an ulcer high in very sensitive organ and any irritation of 
the gastric wall will often cause enough an organ even remotely connected with it 



Fig. I. Camera complete with transformer. 


irritation to bring on pyloric spasm with 
the resultant gastric residue. 

So-called hypersecretion and hj^per- 
acidity are purely the result of this pjdoric 
spasm or pyloric stenosis. The normal 
gastric secretion is not evacuated and 
hence accumulates in the stomach and the 
normal regurgitation of the duodenal con- 
tents which neutralizes the gastric acidity 
is not present, hence the high acidity. 

Even where there is an actual stenosis 
present due to the presence of an ulcer in 
the pyloric ring or cicatrization in this 
region, spasm is always present and there 
is enough evidence to show that the large 
dilated stomachs one sees in cases of 
chronic duodenal ulcer with cicatrization 
is due as much to the spasm of the pylorus 
as to the anatomical changes present. 

Any undue or prolonged irritation in 
the gastrointestinal tract will through 
the vegetative nervous system cause 
disturbances in other organs and hence the 
neurosis and often cardiac symptoms 
accompanying gastric diseases. 

In undertaking the treatment of peptic 
ulcer correct diagnosis must first be made. 
It has been estimated that about 90 per 
cent of all gastric complaints are due to 


through the ner\'ous system will throw 
the stomach into spasm. This is true of 
cholecj'stitis, appendicitis, colitis, prostatic 
conditions in men and gymecological condi- 
tions in women, or ordinary' constipation. 

Even the historj^ is not alwat'S infallible. 
Hunger pain often occurs in other diseases. 
In 15 per cent of chronic cholecystitis and 
chronic appendicitis there is a tj^jical 
historjf of hunger pain.® 

When after a thorough examination and 
-Y-ray study there is some doubt as to the 
diagnosis belladonna should be given for 
a few days and the patient re-.v-rayed 
before the final diagnosis is reported. 

When a common ulcer is in a visible 
situation the most important part of its 
cure is to maintain that part in a state of 
complete rest to protect it from all kinds 
of irritation and eliminate so far as possible 
all conditions that interfere with healing. 
These conditions we would like to attain in 
the treatment of peptic ulcer. Unfortun- 
ately the position of the lesion precludes 
the possibility of complete rest to the organ 
involved. We can, however, decrease its 
action and give the organ a certain amount 
of rest, therebj' permitting the ulcer to 
heal, though slowly. 
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Tlie first thing to do then in instituting 
medical treatment in cases of peptic ulcer 
is to put the patient to bed at complete 
physical and mental rest. This in itself 
will slow up metabolism, reduce mental 
irritation, and thus give some amount of 
rest to the gastrointestinal tract. 

Cruveilhier who first described the 
clinical picture and suggested treatment 
for gastric ulcer alreadj^ recognized the 
necessity for rest. The English physicians 
of that time and later Ziemsen and Leube 
incorporated rest in bed for two weeks in 
their treatment of gastric ulcer. Lenhartz 
increased the amount of rest in bed to 
• four weeks, recognizing that two weeks are 
not sufficient to cure a case of peptic ulcer. 
At the present time most authorities insist 
on at least four Aveeks of absolute rest in 
bed at the beginning of treatment for 
peptic ulcer. Plenty of sleep is important, 
as during sleep there appears to be a com- 
plete inhibition of gastric movements.'* 

Tobacco should be prohibited. It has 
been definitely shown that smoking will 
cause hypersecretion and pylorospasm,® 
thereby causing retention Avith its accom- 
panying deleterious effects. Ninety-six per 
cent of males Avith duodenal ulcers are 
smokers, 6o per cent are heaA^y smokers.® 
The recent Avork of Gray on the “Gastric 
Response to Tobacco” is significant.' 

Local applications of heat Avill aid in 
relaxing the gastric AA'all. Local heat aauII 
relax the AA^alls of the internal IioIIoaa’' 
organs; cold AA-ill cause the increase of 
peristalsis.® Various forms of applications 
have been recommended. Hot solutions of 
equal parts of alcohol and Avater or hot 
boric acid solutions, dry heat in the form 
of a hot AA^ater bottle and an electric pad are 
all A^aluable. The AA^et packs seem to be pre- 
ferred by many. Drinking large amounts 
of ice Avater should be prohibited. Cold 
drinks and A^ery hot drinks Avill often cause 
increased peristalsis and eA^en pylorospasm. 

The most important part of the treat- 
ment of peptic ulcer is the diet. Since peptic 
ulcer AAMs first recognized diet played an 
important part in its treatment. CruA^eil- 
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hier suggested milk diet. No general plan 
existed until Leube and Ziemsen formu- 
lated their dietar}*- plan. This AA'^as folloAved 



Fig. 2. The tubular portion. 


for a number of years until Lenhartz in 
1901 formulated a less strenuous diet 
consisting of eggs and milk for the first 
fiA'^e or six days and then adding raAA' minced 
meat AAffiich AA-as gradually increased until 
at the end of tAA'o months the patient AA'as 
on a full diet. Senator later modified 
this diet by adding gelatine, fat and sugar, 
fresh butter and cream in small quantities. 
The Lenhartz diet Avas modified and 
Americanized by Dr. Harris Avho added 
meat and meat products much later in 
the treatment. 

In 1915 Sippy reported a series of cases 
in AAffiich he claimed to haA'^e cured ulcers 
by a combination of diet and alkalies 
AAffiich became knoAvn as the Sippy treat- 
ment.® This form of treatment consists 
essentially of equal parts of milk and 
cream eA’^ery hour from 7 a.m. to 7 p.m. 
together AAuth one poAvder consisting of 
bismuth subnitrate and sodium bicarbon- 
ate alternated AAuth one poAA’^der of calcium 
carbonate and sodium bicarbonate betAveen 
meals. After a fev^ daj’s soft boiled eggs, 
cereals and vegetable purees are gradually 
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added. In cases of pyloric obstruction or 
spasm with accumulation of fluid during 
the night, the stomach is emptied by 
means of a stomach tube. 

The advantages claimed for this method 
of treatment are that the gastric acidity 
is controlled and that in pyloric stenosis, 
the accumulated fluid is removed lessening 
the irritation. In addition, the patient 
gains weight by the increase in diet. 

This treatment is not without its dis- 
advantages for unless large doses of 
alkalies are given no change of acidity 
takes place. Also it has been shown by 
Hardt and Rivers that excessive alkalini- 
zation will lead to alkalosis which may 
prove to be a serious matter. “ It must be 
remembered that the gastric mucosa is 
normally bathed in an acid medium and 
neutralization will onl}^ stimulate the 
glands to greater effort and more acid 
will be secreted. This process goes on till 
the cells are exhausted and only a mucous 
fluid is secreted in large quantities,^- a con- 
dition which will retard healing of the 
ulcer. 

Duodenal feeding as suggested by Dr. 
Max Einhorn is very valuable in the 
treatment of peptic ulcer, especially in 
cases of high grade irritation with spasm 
of the stomach walls. The tip of the tube is 
allowed to enter the second portion of the 
duodenum and a mixture of milk and eggs 
as used in the Lenhartz diet with enough 
of milk sugar to make up calories is in- 
jected verjf slowly, beginning with about 4 
oz. every two hours and gradually increas- 
ing until the patient takes 8 oz. of this 
mixture every three hours. Needless to 
say, the mixture should be of body tem- 
perature and should be given very slowly 
with a syringe to prevent over-distention 
of the duodenum. Before every meal warm 
water should be driven through the tube 
to clean the fenestra in the tip of its 
mucus. After the meal the tube should be 
cleaned with a syringeful of warm water 
followed by air to prevent adherence of 
the food to the sides of the tube. The 
tube is kept in place permanently for 


twelve to fourteen days and after removal 
the patient is put on the regular ulcer diet 
and treatment is continued as in the other 
methods. In man}’^ cases where the spasm 
and active peristalsis persist despite treat- 
ment, the Einhorn method will bring about 
almost immediate relief. The supposed 
objection that the continued presence of 
the tube will cause irritation is not a 
fact.’* 

Warren Coleman recentl}^ suggested a 
high fat, high caloric diet in cases of 
peptic ulcer. Dr. Coleman suggests pre- 
liminary treatment as in the other methods. 
No food is given for four days during which 
time 10 per cent glucose in normal saline 
is given per rectum. After the fourth day 
of fasting mouth feeding is commenced. 
The food consists of white of eggs and 
olive oil or butter fat. The white of egg 
and the fat should be given alternately 
ever}'^ two hours. The first day 50 c.c. to 
75 c.c. of oil are given and the whites of 
3 eggs. This is gradually increased until 
150 c.c. of the olive oil are given per day 
and from 6 to 8 whites of eggs. If the 
patient cannot take olive oil he may take 
butter fat, hot or cold, with the addition 
of a pinch of salt. 

Dr. Anthony Bassler treats his patients 
with a modified Sippy diet. He also starts 
the treatment with fasting the patient 
from twenty-four to forty-eight hours. 
During this period he gives gr. calomel 
every fifteen minutes for 8 doses followed 
by a dose of Carlsbad salts. Carlsbad 
salts are also given at twelve-hour interr'als 
during the fasting period. He allows cool 
water during this fasting period to allay 
thirst. Ten grains each of sodium bicarbon- 
ate and bismuth subcarbonate are given 
every three hours during the day and every 
six hours during the night to alkalinize the 
gastric acidit3c A verj' important departure 
that he makes from the usual diets is that 
he does not allow meat or meat products 
until after the fourth month and verj' 
little of it then. 

With the exception of the Einhorn 
form of treatment the other methods are 
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based upon the theory of neutralization 
of the gastric juice. Boldyreff and others 
have shown that fat will cause regurgita- 
tion of the duodenal contents into the 
stomach. The pancreatic and bile juices 
will split the fats even in the stomach. 
The resultant fatty acids are strong 
irritants and will not only stimulate the 
gastric mucosa to further activity but 
will undoubtedly irritate the ulcer. It 
must also be remembered that fats remain 
in the stomach longer than any other type 
of food and their mere presence will cause 
continued Irritation. Therefore from a 
physiological standpoint Coleman’s diet 
is not the ideal one. The high fat content 
of the Sippy diet will stand the same criti- 
cism, in addition to which is the objection 
of the attempted alkalinization as already 
stated. 

In view of these facts it would appear 
that the only dietary treatment in cases 
of peptic ulcer is one that will not stimulate 
the gastric secretion. The diet should 
consist of those foods which will leave the 
stomach rapidly and so give the least 
’ amount of irritation to the gastric mucosa. 

Before discussing such treatment a few 
general principles should be mentioned: 

1. All food stuffs give rise to more or 
less gastric secretion. Such very bland food 
as milk has been found to produce a high 
acid secretion.^' 

2. Carbohydrates leave the stomach 
more readily than the other foods. Next 
come proteins and lastly the fats. 

3. The object of the treatment is to incite 
the least amount of activity on the part of the 
stomach both in peristalsis and secretion. 

4. Before beginning treatment all foie 
of infection should be removed. The heart 
and kidneys should be thoroughly, exam- 
ined and taken care of. Neuroses are 
frequent and often hyperthyroidism is 
present and should be treated. If the 
hyperthyroidism is of the type that needs 
surgical intervention it should be done as 
soon as the proper preparations are made. 
It is interesting to see the ulcer symptoms 
lessen after thyroidectomy. 


5. There is no ambulatory treatment 
for peptic ulcer during the first three or four 
weeks. If the patient has not been put at 
complete rest both mental and phj^sical 
he has not received the proper medical 
care and cure should not be expected. 

6. After the period of rest the patient 
should remain under treatment for at least 
two years. 

7. There are four criteria that establish 
the cure of the ulcer: 

(a) Relief of symptoms. 

(b) Continued absence of occult blood in 
the stool. 

(c) No delay or break in the peristaltic 
wave as it passes down the stomach wall 
to the pylorus. 

(d) Disappearance of the defect as 
observed on the x-ray. 

If the first three of these conditions 
obtain then the ulcer may be considered 
as healed. The defect as seen on the x-ray 
maj’^ remain but has probably taken on a 
different appearance. With these funda- 
mental ideas in mind, we may now proceed 
to describe the treatment itself. 

The patient is put to bed for at least three 
Aveeks. In all cases of peptic ulcer the 
normal action of the colon is disturbed. 
This may be corrected by one dose of 
calomel and compound Jalop powder of 
each 5 grains. 

Hot boric acid solution compresses are 
applied localh^ The abdomen may be 
covered with a thin layer of vaseline or 
any other oil to prevent burning or 
chafing of the skin from these hot appli- 
cations. This will relieve the gastric and 
pyloric spasms since as stated, heat 
applied locally produces relaxation of 
internal hollow viscera. Nothing is given 
by mouth for a period which varies from 
two to five days, as the severity of the 
symptoms dictates.*® After two days of 
fasting the gastric secretion is at a mini- 
mum. During the fasting period rectal 
feedings are instituted. Solution of 5 per 
cent glucose in normal saline is given by 
Murphy drip. In this manner about 600 
calories per day can be administered. 
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When oral feeding is begun small fre- 
quent meals are given which consist in 
the beginning of thin cereal gruels. As 
stated previously the gruel will leave the 
stomach rapidly and cause the least 
amount of secretion. Gradually and cau- 
tiously other foods are added until at the 
end of three weeks sufficient amount of 
food is given consisting of cereals, eggs, 
vegetable purees, zweibach and lactose. 
The nutrient enemata are continued dur- 
ing the first six days of treatment to increase 
the caloric intake. 

The following is a sample diet as used in 
our clinic: (Note i). 

First five daj^s : 

Give 3 oz. thin waterj'^ gruel through 
glass feeding tube every two hours, be- 
ginning at 8 A.M. with last feeding at 
8 p.M. Each day increase i oz. with each 
feeding. 

6 to 8 days: 

Give equal parts of parboiled milk and 
thin gruel. 

9T0 II days: 

Add 2 oz. milk sugar to total quantity. 
12 to 15 days: 

6:30 A.M. 

One teaspoonful sodium phosphate in 

hot water. 

7:30 A.M. 

Stewed fruit juices. 

2 oz. cream of wheat, rice or farina. 

2 oz. parboiled milk. 

I teaspoonful of milk sugar. 

9:30 A.M. 

6 oz. thin gruel water or vegetable 

puree. 

I teaspoonful milk sugar. 

I zwieback or toasted bread. 

1 1 :30 A.M. 

4 oz. malted milk (parboiled milk used) . 

Custard. 

2 p.M. 

6 oz. gruel with parboiled milk. 

I teaspoonful milk sugar. 

I zwieback. 

5 p.M. 

Vegetable jello. 

6 oz. parboiled milk diluted. 


8 P.M. 

6 oz. malted milk. 

3 Graham crackers. 

16 to 21 days: 

6:30 A.M. 

1 teaspoonful sodium phosphate in 

hot water. 

7:30 A.M. 

Orange juice. 

2 oz. cream of wheat, rice or farina. 

2 oz. parboiled milk. 

Add milk sugar in both. 

9:30 A.M. 

6 oz. vegetable puree. 

1 zwieback. 

1 1 .-30 A.M. 

4 oz. malted milk, parboiled milk used. 

Custard. 

I p.M. 

6 oz. vegetable puree. 

2 oz. cooked rice, tapioca or corn- 
starch pudding made with milk and 

egg yolk. 

2 oz. parboiled milk, milk sugar. 

I zwieback. 

4 p.M. 

6 oz. gruel. 

I soft boiled egg. 

1 zwieback. 

6 p.M. 

Vegetable jello. 

6 oz. malted milk with parboiled milk. 

2 zwieback. 

9 p.M. 

1 soft boiled egg. 

6 oz. thin gruel with milk. 

2 zwieback. 

Beginning with the fourth week the 
diet is increased to consist of well cooked 
cereals, vegetables in the form of potatoes, 
carrots and vegetable purees; white bread 
with plenty of butter, malted milk, plain 
milk, eggs, crackers and stewed fruits. 
Orange juice is added at the beginning of 
the third week. At the fifth week add 
tomato juice. Gradually cheese, macaroni 
and spaghetti are added to the diet. 
Meat, fish and their products and broths 
are not allowed for at least six to nine 
months and then 'very cautiously. 
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In cases of gastric hemorrhage the fast- 
ing period should be longer but the 
dietetic treatment is essentially the same. 
If the fasting period must be unusually 
long, in addition to rectal feedings glucose 
is administered intravenously and by 
hypodermoclysis, in this way supplying 
a certain amount of calories. At the begin- 
ning of this treatment the patient naturally 
loses weight but this, however, is soon 
regained, and at the end of six months we 
usually find the patient in better physical 
condition with a marked increase in 
weight. This can readily be understood 
when we figure the caloric value of the 
diet. At the beginning the patient is 
getting only 126 calories per day. There is a 
gradual increase until the sixteenth day 
when the patient receives about 1700 
calories per day. Because of the small 
amount and concentrated food given the 
first fifteen days the bowels become 
obstlpated. This can readily be taken care 
of by I tablespoonful of petrolagar (plain) 
given every night. 

Within the past few years there has been 
a growing tendency to consider the lack 
of vitamins in the general diet as a cause, 
or at least a contributary cause for peptic 
ulcer. The statement has many times been 
made that peptic ulcer is rare in India, in 
certain portions of Russia, in the Rhone 
Valley and other places where the main 
articles of food consists of vegetables 
and dairy products. Is it not possible that 
the high vitamin and salt content of these 
foods prevent the formation of gastrointes- 
tinal ulcers? 

The experiments of McCarrison in India 
and of McCollum at Johns Hopkins would 
tend to such a theory. Harris recently' 
discussed this subject and asserted that 
the vitamins “b” and “c” are deficient in 
the average American dlet.^' 

With these facts in mind orange juice 
and tomato juice arc given rather early 
in the ulcer treatment, and the later diets 
are constructed to include foods containing 
plenty of vitamins. 

Under this treatment very few drugs 


are given. We have seldom been forced to 
resort to alkalies in any form to relieve 
hyperacidity. Where alkalies are indicated 
during the first day or two of the treatment 
to relieve pain and spasm the calcium and 
bismuth salts are administered because 
they act slowly and do not tend to increase 
gastric secretion. Also belladonna is 
often given at the beginning of the treat- 
ment for the purpose of relieving spasm 
and for its possible elfects in reducing 
secretion. It has been suggested that 
belladonna caused an increase in the 
leucocytosis of the gastric contents and 
within the gastric wall, thereby promoting 
repair of the wound. 

Under this treatment recurrences do 
not happen frcquenth% mainly because 
the patient is kept under observation for 
a long time, at least from nine months to a 
year. This is a great factor in the subse- 
quent treatment of peptic ulcer. 

It is understood that during this period 
smoking is prohibited, strenuous exercises 
should be avoided, and plenty of rest and 
sleep should be encouraged. 

It is commonly agreed upon that certain 
types of ulcer are amenable only to surgical 
treatment. These are: 

r. Ulcers with repeated hemorrhages 
which will not yield to medical treatment. 

2. Chronic callous ulcers that have 
undergone a number of medical treatments 
without permanent benefit. 

3. Ver3" large ulcers that present sus- 
picion of malignant degeneration. 

4. Deformities of the gastric walls. 

5. Perforating or perforated ulcers. 

6. P^doric stenosis with definite twelve- 
hour retention that has not improved 
after a thorough medical treatment. 

In the common uncomplicated type of 
ulcer, I believe, medical treatment is 
best and does more good. 

As internists, however, we are also 
interested in the tjqje of operation which 
our patient should be subjected to and I 
believe the surgeon should consult the 
pln^sician in charge of the case to decide 
the t^'pe of operation for the particular 
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type of ulcer in question. Every operation 
is valuable in certain selected cases. Before 
operation is undertaken the patient should 
be treated medically, spasm should be 
allayed, secretions should be diminished, 
the general condition of the patient should 
be toned up. Save in an emergency the 
practice of operating on a patient within 
twenty-four hours after his admission to 
the hospital is not to his best interest and 
is often the cause of very grave results. 

In cases of callous duodenal ulcers, 
pyloric stenosis or perforating ulcers which 
have not yet penetrated the peritoneal 
covering, the simple gastroenterostomy 
with or without pyloric occlusion offers 
the best chances to the patient. If perfora- 
tion has occurred the opening should be 
closed and a gastroenterostomy performed. 

Following gastroenterostomy^ gastroje- 
junal ulcers occur anywhere in from 3 to 20 
per cent of the cases depending upon the 
clinic reporting. Because of these marginal 
ulcers, subtotal gastrectomy has been 
advocated by many surgeons. 

This operation, which apparently was 
first suggested by Kelling of Dresden, is 
based upon the questionable theory which 
supposes the elaboration of a hormone 
in the pydoric mucosa. This theory'^ has been 
questioned by Carlson.-- Furthermore, Ivy' 
has proved that the mere distention of 
the stomach causes an increased gastric 
secretion.'* But even if the hormone theory' 
is true there are other way's in which the 
gastric secretions are stimulated. Through 
the nerv'ous sy'stem secretion is stimulated 
appetite, by' visualization of food and 
by mere chewing. Some investigators have 
suggested that another hormone is formed 
in the small intestines which also stimu- 
lates gastric secretions. In a number of 
cases in which more than one-half of the 
stomach has been resected we have found 
free acid varying from the normal to 
hy'peracidity after an ordinary' meal. 

Schiassi has recently' recommended the 
cutting of the left vagus to prevent the 
nerve action on the gastric mucosa.-* This 
does not seem to take into account the 


phy'siology of the stomach. If the part 
of the stomach containing the acid 
secretory cells is still present then acid 
gastric juice will be secreted through 
stimulation by' the hormone elaborated in 
the jejunum. The right vagus still sends 
fibers to the posterior wall of the stomach 
and is capable of stimulating gastric secre- 
tion. Experiments with histamin proved 
the presence of free hcl up to the value 
of 100 units after vagectomy'.-® 

Another important factor to be con- 
sidered by' the surgeon and internist is 
the fact that gastric surgery', especially 
resection, is a very' delicate operation and 
should be done only' by' experts, and where 
such expert is not available a much 
simpler operation should be performed. 

The main advantages given by' surgeons 
in favor of subtotal gastrectomy are; 

1. Elimination of marginal ulcers. 

2. Removal of the ulcer-bearing area. 

3. Reduction of acidity'. 

These are more than offset by' the many 
disadvantages of this operation. 

1. The acidity' is not alway's reduced by 
subtotal gastrectomy. 

2. Complete achy'lia can only' be pro- 
duced and the entire ulcer-bearing area 
can only' be removed by' the removal of the 
whole stomach. 

3. Even in subtotal gastrectomies, the 
literature is full of cases of resulting margin- 
al ulcers. 

4. A very' mutilating operation has been 
performed, and the phy'siological con- 
ditions are worse than after a gastro- 
enterostomy'. 

5. No chance is given for the ulcer to 
heal and thereby' make it possible to 
restore the stomach to normal conditions 
as may be done if desirable after a simple 
gastroenterostomy'. 

6. Patients after subtotal gastrectomy' 
cannot hold much food in their stomachs 
and are forced to eat more often. Obser- 
vation has shown that as a rule they' tire 
easily' and are not in as good health as 
those patients who have had only' gastro- 
enterostomy' performed. 
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7. When marginal ulcers develop after 
a subtotal gastrectomy the only thing left 
to do is to resect the entire stomach. Cases 
are on record where three or four operations 
were performed on the same patient, each 
time removing more of the stomach until 
after the last operation no stomach was 
left. This is surely not the ideal treatment 
for peptic ulcer. 

8. With the removal of the stomach 
or where achylia has followed subtotal 
gastrectomj" the acid antiseptic barrier in 
the stomach has been removed, making 
possible various infections and a possible 
development of pernicious anemia. 

9. In cases of gastric resection no 
thought is given to the possible effect on 
the kidneys by the added burden of excret- 
ing the large amount of acid radicles which 
would otherwise have been excreted by the 
stomach as hydrochloric acid. 

10. It is claimed that a patient with a 
peptic ulcer is more apt to die after a 
gastric resection than to develop a peptic 
ulcer after a gastroenterostomy.-" 

11. The mortality is three times as 
great as after gastroenterostomy.-® 

Most of the patients suffering from 
marginal ulcers are those patients who 
had practically no treatment subsequent 
to the operation. It is unfortunate that 
many surgeons simply operate on the 
patient and tell him that he is cured. Dr. 
Mayo has aptly stated that every patient 
having peptic ulcer should be treated for 
at least two years after being operated 
upon, no matter what type of operation 
has been performed and this dictum is 
well borne out by the fact that most cases 
of marginal ulcer appear within two years 
after the operation. (Note 2.) 

Certain types of gastric deformities 
and suspected carcinoma can only be 


relieved by gastrectomy. In these cases 
gastrectoni}^ is not an operation of choice 
but of necessity. 

Finally, if we could educate our patients 
suffering from any form of gastric dis- 
turbance, especially peptic ulcer, to remain 
under treatment for at least two years 
even after operation there would be fewer 
recurrences of gastric diseases. When a 
patient discovers that he has some disease 
of the heart he will take care of himself for 
the remainder of his natural life. Those 
suffering from gastrointestinal diseases, 
however, refuse to be under treatment 
longer than necessary to alla}’^ their dis- 
comfort. Only persistent effort and edu- 
cation will correct this attitude. Men and 
women will learn that the peptic ulcer 
remains although the symptoms have 
temporarily disappeared and that only bj^ 
careful attention to diet and habits and 
sufficient amount of rest and sleep can they 
keep well. When this will be fully under- 
stood then we will have fewer recurrent 
ulcers to treat. 

NOTES 

1. Taken from the Gastroenterologic 
Department of the Brownsville and East 
New York Hospital. This diet was first 
suggested by Dr. Smithies of Chicago-® 
and has been modified somewhat to suit 
the needs of our patients. 

2. Since this article was written F. 
Gregory Connell described a new principle 
in the surgical treatment of peptic ulcer 
which he calls fundusectomy. In the usual 
cases of subtotal gastrectomy the acid 
secreting area is left. In fundusectomy this 
area is removed and the pylorus remains. 
I believe it is an interesting idea and 
should be further investigated.®® 
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ALCOHOL INJECTION OF NERVE ROOTS FOR 
THROMBO-'ANGIITIS OBLITERANS 

PRELIMINARY REPORT OF 3 GASES DEFINITELY IMPROVED 

Elias L. Stern, m.d. 

NEW YORK 

S EVERAL methods of treating spastic ity . . . are supplied by sympathetic fi- 
conditions of blood vessels by surgical bers which are conveyed distally in the 
means have been described. These somatic nerves (Potts, 1915).” 
include periarterial sympathectomy, resec- Periarterial sympathectomy has demon- 
tion or excision of sympathetic ganglia and strated that long fibers, presumably coming 
nerves, and alcohol injections into the from the plexuses on the aorta and its 
sheaths of blood vessels. The object in branches or the sympathetic trunk, extend 
these procedures is to paralyze or remove distally in the adventitia of the peripheral 
the vasoconstrictor innervation of the arteries, and play an important role in the 
vessel walls, and thereby cause dilatation, innervation of the peripheral portions of 
Similar methods have been applied in the arteries, 
cases of thromboangiitis obliterans, in the Hirsch (1925) demonstrated that these 
hope of obtaining some degree of relaxation long fibers are not present in any consider- 
of the arteries, and so induce a proportion- able number, but that the peripheral 
ate increase in the blood supply of the vessels are supplied by branches from 

extremities. adjacent nerves at intervals along their 

I have treated with satisfactory results, course. He was unable to find a plexus even 
3 cases of thromboangiitis obliterans by on the common iliac artery which might 
blocking, by means of alcohol injections, be regarded as an extension of the plexus on 
some of the efferent fibers which go to the the aorta. He regularly found but few fi- 
lumbar sympathetic ganglia, and which in bers extending along the common iliac 
turn supply the vessels of the lower extrem- artery from the aortic plexus, and only a 
ity. At the same time, some of the vaso- minor portion of these fibers became de- 
motor fibers travelling in the genito- finitely related to the artery. As soon as 
femoral, femoral and obturator nerves, the genitofemoral nerve comes into close 
(somatic nerves) are also blocked by the proximity to the external iliac artery, it 
procedure. supplies branches to the latter. 

In 1836, Goering described branches of Kerper (1927) found that extirpation of 
the femoral and saphenous nerves supply- the sympathetic trunk from the fourth 
ing the femoral artery. lumbar to the first sacral ganglion in- 

In 1874, Erey stated that peripheral elusive, in the dog, does not deprive the 
arteries and veins are supplied by branches hind limb of all sympathetic fibers. Some 
of the nerve trunks which lie closest to are supplied from the second and third 
them. sacral ganglia. 

According to Kuntz,^ “the plexus of the Preparations of the femoral artery in an 
abdominal aorta gives rise to a subordinate animal which had both section of the roots 
plexus on the common iliac artery, from of the spinal nerves supplying the hind 
which some fibers extend to the proximal limb, and extirpation of the lumbar 
portion^ of the femoral artery, but the sympathetic trunk, were entirely devoid of 
more distal portions of the femoral artery nerve fibers. 

and the other vessels of the lower extrem- According to Woollard (1928), long 

* Presented at the joint meeting of tlie Ohio Valley Hospital and The Jefferson County Medical Society 

Steubenville, Ohio, April 25, 1930. ’ 
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fibers which extend distally along the 
brachial and femoral arteries play no 
important part in the innervation of the 
distal portion of these arteries and their 
branches. 

Kuntz states that “extirpation of the 
second, third, and fourth lumbar sym- 
pathetic ganglia, or section of the com- 
municating rami joining the ner\'-es of the 
lumbosacral plexus must result in complete 
sympathetic dener\'ation of the vessels 
of the lower extremity.” I believe that 
fibers in the rami from the twelfth thoracic 
and first lumbar nerves also go to the 
aortic plexus, and from there, to the 
vessels of the lower extremity. 

According to Gray-: 

The abdominal portion of the S3"mpathetic 
trunk is situated in front of the vertebral 
column, along the medial margin of the psoas 
major. It consists usually" of four lumbar 
ganglia, connected together bj" interganglionic 
cords. It is continuous above with the thoracic 
portion beneath the medial lumbocostal arch, 
and below with the pelvic portion behind the 
common iliac arterj-. The ganglia are of small 
size, and placed much nearer the median line 
than are the thoracic ganglia. Graj" rami 
communicantes pass from all the ganglia to the 
lumbar spinal nerves. The first and second, and 
sometimes the third, lumbar nerves send white 
rami communicantes to the corresponding 
ganglia. The rami communicantes are of con- 
siderable length, and accompanj' the lumbar 
arteries around the sides of the bodies of the 
vertebrae, passing beneath the fibrous arches 
from which some of the fibers of the psoas 
major arise. Of the branches of distribution, 
some pass in front of the aorta, and join the 
aortic plexus; others descend in front of the 
common iliac arteries, and assist in forming 
the h\ pogastric plexus. 

Any procedure which alleviates the 
extreme pain, or postpones amputation, 
or permits it to be done at a lower level, be- 
cause of vasodilation following paralysis 
of vasoconstrictor fibers, is worthj' of 
consideration. 

The procedure employed bx* me for the 
first time, I believe, consists of injecting 
8 c.c. of 95 per cent alcohol into the nerx’e 


roots of the twelfth thoracic, first and 
second lumbar nerves. It is impossible to 
pick out only the sympathetic fibers as 
they course through their rami. It is also 
impossible to pick out the fibers in the 
genitofemoral, femoral, and obturator 
nerv^es which supply the external iliac, 
femoral, and popliteal vessels. Therefore, 
some somatic fibers must be sacrificed. 
These fibers are of no tremendous impor- 
tance, they being mostl3’^ sensor3' in char- 
acter. In 2 cases injected bj' me, neither 
had anj”^ noticeable weakness of anx^ mus- 
cles; the third case dex- eloped a slight xx'eak- 
ness of the right loxver quadrant muscles. 

I particularlj" axmid the third and fourth 
lumbar roots, because of the possible 
paratysis of the quadriceps femoris through 
blocking the greater portion of the femoral 
nerx'^e. The femoral nerx’^e comes from the' 
second, third, and fourth lumbar nerx-es, 
but the component coming from the 
second, I hax’^e found, may be separated 
from the main femoral nerve, and traced 
to the xvalls of the femoral artery^ 

The genitofemoral nerx-^e, arising from 
the first and second lumbar nerx’^es, is 
paralj'zed, so that fibers to or from the 
external iliac and femoral arteries which 
this nerx'e supplies, are interrupted. These 
fibers are probably' both afferent and 
efferent in character, as xx'ell as those in 
other somatic nerx'-es suppljdng blood 
vessels. 

The obturator nerx^e, arising from the 
second, third, and fourth lumbar nerx^es, 
sends some fibers to the femoral and 
popliteal arteries, so that blocking of the 
second probably interrupts some of these 
fibers. 

Figure i is a plan of the lumbar plexus, 
shoxving the branches blocked bj”^ mx' 
method. It xx-ill be seen that bj" blocking the 
txx^elfth thoracic, and first and second 
lumbar roots, no x-erj' important structures 
are paralx'zed, xvhile the main efferent 
sj-mpathetic fibers to the aortic plexus (and 
lower extremity) are affected. Besides, 
those fibers in the genitofemoral nerx'e to 
the external iliac and femoral arteries. 
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those fibers in the femoral nerve to the ing loss of all forms of sensation over these 
femoral artery, and some fibers in the areas, except deep pressure. This loss of 
obturator nerve to the femoral and pop- sensation is not bothersome to the patient. 

To sorratu* pool, infarior, obliquut qxiarntiv 
abdonlnio, pyraaidalis ; 

Cutaneoua* antorior branch to lovor abdo&on, 
lataral branch to akin orer lliao 
Croat, and front of glutoal. rogloo* 


I2th THORACIC 


let tDlQAH 


V 



HJOHIPOOASTRIC * lateral cutanooue branch to gluteal region 
(behind lateral cutanooua branch ofTh Xll.) 
iLntorlor cutaneoue branch to hypogaatrle 

roglon. 


ILIOQIGUINAL - To obliquue Internua; 

Cutanooua to uppor and cadial part of thigh, 
root of -penie, end upper part of acrotus. 


Znd LLJUBAH 


3n} UnSAR 



4tb UJU3AR 


GEKITOrEl'ORAh - Sxtemal epercatle, to ereaaater and ekin of 

ecrotum» 

Luabolngulnaltto external iliac and foooral 
artarlei.and to ehaath of fenoral ▼eeaelB; to 
akin of anterior surface of upper thigh. 

UTERAL FSUORAL CUTANEOUS - 

Anterior divi a ion. to akin of anterior and lateral parte of 
thigh, fren 10 en. belov inguinal llgasent to knoe, 
helping to fom the patellar plexus vith the ai\terior 
cutanooue branches of tbo fezaoral, and the infra- 
patellar branch of the saphenous nervo. 

Posterior diviaion. to lateral and poeterior aurfacea of thigh, 
fros greater trochanter to niddle of thigh. 


Vi thin the abdo=en,>broneheB to lliaeus and upper 
part of feporal artery. 

In the thigh. - A?n‘ERlCR divieion tTo poctinou8,8Brtorius. 
AlfTERIOa CUTAJiEOUS- to forepart of thigh to front 
of knee (interoediate cutaneous) ; 

Uedlal cutaneous, anterior branch to lover 
third of thigh and cedial side of kDee;ar.d 
to lateral side of patella; posterior 
branch to ekin around knee ond cedlal side 
of leg. 


5 th UnSAR 


OBTUHATaR - 

Anterior branch , to cutanooue 
^exus, Joining vlth anterior 
•cutaneoue and saphenous branches 
of fecoral nerve; to feiaorsl 
arterr: to hip Joint; to adductor 
longue end gracilie. usually to 
adductor brevis; rarely to pectinous, 

Occaeionally to ekin of tibia! side of leg, as lov ae niddle. 
Posterior branch , to obturator externua, adductor nagnue, 
adductor brevie; articular filasent to knee joint, vhich 
gives off bronchee to popliteal artery. 


POSTERIOR divialon t To quadrlcepa 

fenoris. 

To hip and knoe joints. 
SaphenouB n. in front of feooral 
. Artery to opening in lower part of 
adductor cagnu8,to akin of nedial 
side of leg, ankle, and cedial side 
of foot. 


Fig. 1 . Nerves aUccted by blocking the twelfth thoracic, first and second lumbar nerve roots with alcohol. 


liteal arteries, are paralyzed. This com- 
bined action explains the increased blood 
supply to the lower extremity following 
blocking of the twelfth thoracic, first and 
second lumbar nerve roots, and their 
sympathetic rami communicantes. 

Figures 2 and 3 show the skin areas 
affected by blocking the twelfth thoracic, 
first and second lumbar nerve roots, caus- 


The results reported herewith are en- 
couraging, but no one can state how long 
these good results will last. The simple 
procedure of injecting alcohol is less formid- 
able than a sympathectomy or ganglionec- 
tomy, and may therefore be repeated at 
intervals, if necessary. 

I have injected the stellate and upper 
thoracic sjmipathetic ganglia and thoracic 
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nerve roots with alcohol for the relief of his right foot three years ago, which is now 
pain in cancer and in angina pectoris, healed. 

An increase in the circulation of the upper Family Histon.-: Mother died of Bright’s 



Fig. 2. Surface area affected by injecting the twelfth 
thoracic, and first and second lumbar ncrec roots 
with alcohol. Front. 



Fig. 3. Surface area affected by injecting the twelfth 
tJioracic and first and second lumbar ncree roots 
with alcohol. Back. 


extremity followed. This procedure may 
therefore be used instead of sympathec- 
tomy or ganglionectomy, in cases of vascu- 
lar diseases of the upper extremity, such 
as Raynaud’s disease and thrombo-angiitis 
obliterans. 

Case i. Mr. H. Z., wliite, Jewish, age 
fifty-five years, divorced; bom in Paris, France, 
1 875* referred to me on February 26, 
1930. He complained of his right foot and toes 
feeling numb after walking three blocks. This, 
he noticed, was worse in rainy weather. He also 
complained of his entire right lower extremity 
being cold everj^ morning, and his right foot 
being constantlj' cold. 

Past Historxr: He had dry pleurisy, and 
gonorrhea at sixteen (1891). Blood Wasser- 
mann test taken several times was alwaj-s 
negative. He has had frequent bronchial colds, 
and influenza at the age of thirtj^-sLx (1905). 
He has had a cataract of the left eye for the 
past sixteen years. He fractured the big toe of 


disease at 45 \'ears of age. Father suffered with 
rheumatism after the Franco-Prussian War, 
and died of abscess of the brain at the age of 
fiftj-two years. Three sisters and two brothers 
living and well; one sister has rectal trouble; 
one sister died recently of cancer of the br^st; 
another sister died of dropsy at forty-eight 
years of age. Two brothers died at birth. No 
history of tuberculosis or insanity in family. 
Mother’s sisters all have diabetes. 

Personal Histon': Has been a real-estate 
salesman, but has not worked for the past 
five years. Appetite is good; sleeps poorly- 
No nocturia. Bowels regular. Has gained 15 
lb. in two months. Does not drink any water 
during the da\’; three glasses of milk, t\vo cups 
of coffee, one glass of tea each day. 

Up to four months ago, he used to smoke a 
few packs of cigarettes each day; now he smokes 
from 8 to 10 cigarettes a daj*. He also used to 
smoke cigars and a pipe, but has given them up. 

Does not indulge in alcohol. Takes no sleep- 
ing powders or other drugs now. 
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Since he was sixteen years old, and for tliirtjf- 
eight successive years, he has had the morphine 
drug habit. He was cured of this habit at the 
time his left leg was amputated seventeen 
years ago, but following the operation, he 
resumed the habit up to a short time ago. 

Recently, he has been bothered with gas, and 
a gastrointestinal series revealed a possible 
ulcer on the lesser curvature of the stomach, 
and findings suggestive of a chronic inflamma- 
tory condition of the appendix. 

Present Ilhiess: In 1906, at the age of thirty- 
one years, the patient was suddenly paralyzed 
below the nipples on both sides. He lost all 
power of his lower limbs, but was able to get 
around on crutches for three months. This 
paralysis cleared up. In 1907, he had what 
was diagnosed at the time as sciatic rheuma- 
tism, and continued to suffer with this condition 
up to the time his left leg was amputated in 
1913 - 

In March, 1912, he had an infection between 
the fourth and fifth toes of his left foot, on what 
appeared to be a small scratch. This was 
probed, and three days later his leg “went 
dead.” His fifth toe became gangrenous and was 
removed by a local ph3fsician. Ten weeks after 
this, his second, third and fourth toes “went 
dead,” and thej”^ were amputated bj' another 
phj'sician. He was taken to the King’s County 
Hospital where in February, 1913, his left leg 
was amputated below the knee for gangrene. 
At no time did he ever have diabetes, and his 
case was diagnosed after the amputation as 
thrombo-angiitis obliterans. 

His stump has not been particular!}'- painful, 
but occasionallj’- he feels the toes, and some- 
times he has burning sensations at the end of 
his stump. 

During the past five j'ears, his right lower 
limb has alwaj's been cold, particular!}’- in the 
morning, and his right foot and toes have felt 
numb, especially after walking a short distance. 
His right foot has always been cold, and from 
the start of his illness, he has always had a cold 
area on the upper anterior part of his right 
thigh. 

The patient fears another amputation, and 
has vowed “to jump off the bridge” if this 
becomes necessary. Recently his hands have 
also become cold. 

Physical Examination: Revealed an adult 
male who looked younger than his age. His 
body is fairly well nourished, but he appeared 
anxious and worried about his foot. He wears 


an artificial limb on his left thigh. General 
condition, heart and lungs are normal. He has a 
somewhat ptosed abdomen, with considerable 



A B 


Fig. 4, Case 1 . a . Note amputation of left leg below 
knee, artificial limb, discoloration right leg and foot. 
B. Wearing an artificial limb; the right foot is threat- 
ened with gangrene, which would have required a 
similar amputation. 

gas in his intestines. Blood pressure, right arm, 
sitting, 112/68; left arm, 100/58. Pulse at left 
wrist was not palpable. 

Condition oj Extremities: The right lower 
extremity below his knee was unquestionably 
cold to touch. The toes, with his leg dependent, 
assumed a slight purplish hue, which disap- 
peared quickly when the leg was put in a 
horizontal position. The dorsalis pedis, posterior 
tibial, and popliteal pulses were not palpable. 
When he raised the right lower limb, the small 
veins on the dorsum of his foot emptied imme- 
diately. On placing the leg back to a horizontal 
position, it took three minutes for the veins 
to fill up, and even then, they were only par- 
tially distended. 

The stump on the left side was slightly 
cyanosed, and also felt definitely cold to the 
touch. 

Both hands were cold, and slightly cyanosed. 
X-rays of his right lower extremity showed 
no thickening or increase in density of the 
vessel walls opaque to .v-rays. 
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PROCEDURE When seen on March 2 and 3, his foot and leg 

On March i, 1930, at 9:30 a.m., 8 c.c. of 95 were still warm; the veins of his foot were well 
per cent alcohol containing 25 per cent Nal injected, and filled up rapidly after his leg 



Fig. 5, Case 11. a. Note amputation above left knee. n. Wearing an artificial limb; right foot similar!} 

threatened with gangrene. 


for .v-ray purposes, were injected into the nerve 
roots of the twelfth thoracic, first and second 
lumbar nerves on the right side, after anesthe- 
tising with 2 per cent novocaine. The first 
injection was quite painful, but this can be 
obviated bj' using larger quantities of novo- 
caine than the c.c. used. The second and 
third injections were not painful, although 
the same amount of novocaine was used just 
prior to injecting the alcohol. 

At 4 p.M. he complained of feeling weak, but 
had no pain. His blood pressure had dropped to 
90/45, and stimulating drinks were ordered. 
He said he felt “ life in the toes of the right foot,” 
and his toes felt warm. He stated that no 
matter how many blankets he used to use, his 
toes were always cold. Now they were warm, 
and he was very much elated. Even his left 
stump felt warm, which suggests the crossing 
over of sympathetic fibers in the aortic plexus. 
No dorsal pedis or posterior tibial pulse was 
palpable. 

The patient sta3"ed in bed for twenty-four 
hours, and was then able to walk about, 
although he had some stiffness of his back. 


was held up. He was much surprised to find 
that his limb was still warm, which showed 
that the circulation of the foot had been 
improved. 

Sensor}’ tests showed a loss of sensation to 
touch, pain, and temperature over the areas 
diagrammaticalK’ outlined in Figs. 2 and 3 but 
at no time did he complain of this, for he '^as 
told prior to the injections that this condition 
would follow. The right lower rectus and cre- 
masteric reflexes were lost. 

His right leg and foot have remained warm 
to date; in fact, his foot is so warm, that he has 
had occasion to sleep at night without anj' 
blankets on his foot! 

Case iv. Mr. M. L., white, Jewish, aged 
thirtj’-eight j’cars, married; born in Kovna, 
Russia; was referred to me on March 20, 

He complained of his right foot being cold. 

Past Historx': Nine j'ears ago, he had what 
was then suspected as being tj'phoid fever, but 
blood tests for this disease were negative. He 
was sick for about four weeks at this time. A 
3’ear and a half ago, he had a cold in his nose 
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for tlirec months, and had headaches and 
discharge from his nose. He was operated upon 
for nasal polyps, and an impacted tooth was 
removed. For the past twelve years, he has had 
impaired vision in the left eye, so that now he 
has only lO per cent vision left, and he was 
told that this was probably due to his condition. 
The patient never had diabetes, nor any other 
serious illness, but has had frequent nose bleeds. 

Family History: Mother died at fifty-eight 
years of rheumatism of the heart. Father died 
at fifty-eight years of starvation. He has three 
sisters living and well, except for one who has 
gallstones. One brother died at three weeks of 
age, from hemorrhage following circumcision. 
One sister died at two years of age of starvation, 
and one at live years of measles. 

His wife is living and is in fair health, having 
to work to support the family. She has had no 
miscarriages. 

His wife’s sister has tuberculosis, and her 
father and sister both have asthma. A first 
cousin on his mother’s side has diabetes. There 
is no history of cancer or insanity in the family. 

Personal History: Occupation, operator; has 
been unable to work for the past three years. 

His appetite is fairly good; he sleeps fairly 
well; no nocturia; bowels are regular. He has 
gained 6 lb. in the last year. He drinks 3 to 4 
glasses of water only after he gets a saline 
injection. Drinks no milk, but has i to 2 cups of 
cofl'ee, and i to 2 glasses of tea a day. 

He started to smoke at tweh'c years of age, 
continued for a few months, and then stopped. 
When he became thirty years old, after his 
present illness started, he smoked 12 to 15 
cigarettes a day, for six years. For the past 
two years, he has not smoked at all. 

For the past three months, he has had itching 
of his skin following injections of saline. 

Present Illness: Seven years ago, in 1923, the 
patient’s knees began to hurt him, and he was 
treated for flat feet by several doctors. During 
this time, his left foot was frost-bitten, and he 
developed a crack between his toes which took 
eight months to heal. He believes a tight band- 
age which was used to raise his flat feet started 
his trouble. 

At the Long Island College Hospital he was 
told there was nothing to do until his leg would 
have to be amputated. Then a sore in the big 
toe of his left foot developed, and this healed 
after he tookthe “fasting treatment.” Following 
this, he developed a sore between his fourth 
and fifth toes of the left foot, whereupon he 
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was treated at the Hospital for Joint Diseases 
for fifteen weeks with .v-ray and sunlight 
therapy. The wound healed up, but then 
reopened and took nine months to heal. He 
was also treated with baking and diathermy, 
and he received between 50 and 60 saline 
injections during the past three years, without 
any improvement, at the Mt. Sinai, and other 
hospitals. 

About three years ago, his left foot became 
gangrenous, and after a few weeks, he was 
advised to have an amputation. Another 
physician advised a solution in which to soak 
his foot, and gave him some pills. He was only 
slightly relieved, and so went to the Lebanon 
Hospital, where his leg was amputated above 
the knee. The stump healed well, and he has 
had only occasional pain in the stump recentl3^ 

For the past two years he has been getting 
intravenous saline injections three times a week, 
at the Mt. Sinai Hospital, without any improve- 
ment at all. His right lower extremity always 
remained cold. This patient likewise has threat- 
ened suicide if he has to ever lose his right leg. 

Physical Examinatioii: Revealed an adult 
male, well nourished and developed, about 
forty years of age; wears an artificial limb on the 
left side. General conditions, heart and lungs 
normal. Blood pressure 100/68 in both arms, 
patient reclining. 

Conditio 7 i of Extremities: The right foot was 
slightly cj^anotic, the toes being a bluish purple 
with the leg dependent. An erythematous area 
with crimson red spots was on the outer and 
posterior aspect of his right thigh. A scar i ^ X 
I cm. was seen on the dorsum of his right foot, 
between the fourth and fifth metatarsal bones, 
the result of an infection in childhood. An 
area of hj^perkeratosis was found to cover 
the under surface of his heel. Another area 
over the lower half of his right leg, especially 
•in front, was entirelj'- devoid of hair, as compared 
with a goodly growth of hair on the rest of the 
limb. 

The right foot and toes were definitel3’- colder 
to touch than the rest of his bodj”-, and this cold 
area e.xtended to the upper part of his leg. 
No dorsalis pedis, posterior-tibial, or popliteal 
pulse could be felt. Both fermoral pulses were 
palpable. 

The stump on the left side was also cold to 
touch. 

Both hands were warm, slightly most, and of 
good color. Both radial pulses were palpable at 
the wrists. 
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PROCEDURE 

At 9.30 A.M. on March 22, 1930, 8 c.c. of 
alcohol and 25 per cent Nal were injected into 



A 

each of the twelfth thoracic, and first and second 
lumbar nerve roots on the right side. Each 
injection was preceded by 2 c.c. of 2 per cent 
novocaine. The first was quite painful, but the 
second and third were hardly felt at all. He 
complained of feeling weak, and his blood pres- 
sure dropped from 1 12 to 100, but after i c.c. of 
ephedrine was ^ven, it rose to 120. 

At 1.30 p.Ji. the patient complained of feeling 
weak, and he vomited; his blood pressure 
dropped to 80/60. Another i c.c. of ephedrine 
was given, and he was put into shock position. 
His foot at this time was warm. When seen 
again at 6.45 p.ji. that evening, his foot was 
“as warm as toast,” and he was feeling better. 

At 2 A.M. the next morning, he vomited after 
taking a grain of codeine by mouth for restless- 
ness, and at 4 a.m. he fell asleep after a sterile 
hjq^odermic. 

When seen the following morning, his foot 
and leg were still warm. Skin tests show'ed a 
loss of all forms of superficial sensation over 
areas similar to those shovn in Figs. 2 and 3 
except that the area of anesthesia did not extend 
quite so far down on the front of the thigh. 
At this time, a persistent dermatographia 
lasting about twelve minutes, could be induced 
on the right side of his abdomen. This type of 
dermatographia was a blanched line which 


remained blanched on an er\i;hematous base. 
This was probablj' due to a local reflex spasm 
of the capillaries of the skin, whose extrinsic 
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Fig. 6, Case in. a. Amputation above left knee. Arro" 
points to bulging of lower right quadrant muscles 
after injections, b. Three dots show site of injections, 
c. Stump of right foot, threatened with gangrene. 

sympathetic ner\m supplj'' had been affected 
by the injections. 

The right lower abdominal reflex was absent; 
the cremasterics were present. 

On March 3 two days after the injections, 
the patient felt “a strong tingling sensation 
extending from his knee downwards across the 
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dorsum of the foot, which was rather pleasant.” 
This tingling sensation was accompanied by a 
“glowing feeling.” This lasted a few minutes, 
and then returned near the ankle, and from 
behind the ankle, radiated to the sole of his 
foot. That evening he experienced a similar 
sensation on the bottom of his foot. These 
peculiar sensations might have been due to a 
relative opening-up of his blood vessels. 

When he was seen again on March 7 seven 
daj^s after the injections, I asked him whether 
his foot was still warm, and he replied, “That’s 
assumed.” His foot and leg have remained 
warm ever since, but he still sleeps with a 
woolen sock on his foot. Although I instructed 
him to leave it off, he has acquired the habit 
over a number of years of sleeping with it on, 
so that to sleep with it off annoyed him. He 
could not fall asleep until the sock was put 
on again. 

The very first symptom of his illness, a cold 
feeling, or “freezing” as he describes it, in the 
anterior part of his upper thigh has disappeared 
completely. 

On March 27 he noticed for the first time that 
his foot was not so blue in taking ofh his sock, 
but assumed a more pinkish rather than pur- 
plish hue. 

The veins in the dorsum of his foot are fuller 
than prior to the injections. 

No pulses have been felt in his foot, but the 
foot remains warm. When other members of 
his household complained of being cold, he felt 
warm, whereas be “used to be the cold one.” 

Case 111. S. W., forty-four years old, Jewish, 
born in Galccia, Russia, was an operator. At 
the age of thirty-four years he first began to 
have pains in the bottom of his left foot and in 
his left calf. After he had received intravenous 
saline injections for three months, an infection 
started in the big toe. The condition of the 
extremity got worse, and this led up to an 
amputation two years later. 

Three years following this, he began to have 
pains in his right calf, and he suffered agony 
for one and one-half years. Then the big toe of 
his right foot started to get black. He received 
various treatments under difl'erent physicians 
well known in this specialty, and was about to 
have a similar amputation when his toes 
sloughed off. The wound has taken about two 
years to heal. He has had a constant coldness of 
his riglit lower limb, and has had frequent 
pains in his calf. 


A similar procedure was carried out with this 
man, as was with the first 2 cases. He stood 
the injections very well, hardly having any 
pain at all. A few hours after the injections, 
there was a definite improvement in the 
circulation of the limb, as evidenced by a 
distinct warmth of the skin surface, especiallj’' 
around the stump of the foot. This improve- 
ment has persisted. In this case, however, the 
patient several days after the injections, com- 
plained of a slight weakness in flexing his 
right thigh, and also noticed a slight bulging 
caused by a weakness of his lower right quad- 
rant muscles. However, this caused him no 
inconvenience, and this case substantiates the 
belief that the procedure is of real value. 

SUiMMARY 

1. Blocking the right twelfth thoracic, 
first and second lumbar nerve roots with 
alcohol definitely increased the circulation 
of the right lower extremity in 3 cases of 
thrombo-angiitis obliterans. 

2. This procedure blocks both the sym- 
pathetic fibers in the rami communicantes 
at these levels, as well as the vasomotor 
fibers in the genitofemoral, femoral, and 
part of the obturator nerves (somatic). 
These fibers innervate the aorta, common 
iliac, external iliac, femoral, and popliteal 
arteries, and possibly other terminal arteries 
in the leg and foot. 

3. Blocking of somatic muscular and 
sensory branches of nerves arising from the 
twelfth thoracic, first and second lumbar 
roots, produced no serious paresis or paral- 
ysis of any muscles, nor any unbearable 
disturbance in the skin areas supplied by 
these nerves. 

4. The good results obtained from this 
procedure may be explained as being due 
to an increase in the circulation of the lower 
extremity, caused b}* the removal of an 
appreciable vasoconstriction status which 
exists in this disease, either in the diseased 
vessels themselves, in those not diseased, or 
in both diseased and non-diseased vessels. 
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PRESENT STATUS OF ELECTROSURGERY AND DIATHERMY 

IN THE TREATMENT OF DISEASES OF THE GENITOURINARY TRACT* 
Abraham G. Fleischman, m.d. 

DES MOINES, IOWA 


T he part played by diathermy as a 
therapeutic agent in the treatment of 
diseases of the genitourinary tract 
is not fully appreciated by man}' members 
of the profession. This skeptical attitude 
taken by many of our colleagues can be 
attributed to three principal facts: 

I. The enthusiastic remarks made by 
representatives of various manufacturing 
concerns who extol the merit of their 
machines with superlative claims not 
based on scientific data. 

2. Premature conclusions reported by 
many investigators which have not stood 
up under the test of time. 

3. Electrotherapy in the past has been 
discredited by many of us lor the reason 
that it has been in the hands of charlatans 
and quacks who have e.xploited it for 
commercial reasons only. 

Diathermy, as a therapeutic measure in 
urology has been under my investigation 
for the past seven years. Howe\'er, I desire 
to make clear at the outset that it was not 
employed to the exclusion of the other 
standard therapeutic measures, but as an 
adjuvant to them. 

In the following paragraphs I shall 
attempt to give you briefly the high points 
regarding the value of this physical agent 
and its technic of application. I shall omit 
any reference to the principles upon which 
high frequency currents are produced, as I 
feel confident that all are conversant with 
its fundamentals and its effects on tissues. 

In the male the following gonorrheal 
infections were treated: acute urethritis, 
early acute epididymitis, acute prosta- 
titis, subacute and chronic prostatitis and 
vesiculitis, 

In^ the female, acute gonorrheal ure- 
thritis, acute, subacute and chronic gonor- 
rheal endocervicitis were treated. 


Surgically, diathermy was employed 
principally in the management of bladder 
tumors and urethral caruncles. 

Application' in the Male (Technic). 

Acute Uretbrilis: Two distinct ways of 
applying diathermy to the urethra are 
recognized, the intra-urethral and the 
clamp method. I will describe the latter, 
as the first method was not tired. The 
clamp consists of txvo metal electrodes so 
constructed that they can be applied to 
the lateral walls of the penis like a splint. 
A thermometer is inserted into the urethra 
and a temperature of 42° c. to 45° c. is 
obtained. Length of treatment is from 
thirty to forty minutes, and the number 
of treatments are variable. 

Results: The application of diathermy to 
the urethra did not in any way influence 
the course of the disease favorably or 
unfavorably and although this method 
was applied in the early stages of disease, 
it did not seem to hasten the termination 
of infection any more quickly than the 
usual standard methods of therapy. 

Applic.\tion in Acute Epididi-mitis 
(Technic). 

Diathermy is applied here by means of a 
slightly modified Corbus clamp. The cur- 
rent is started and gradually increased up 
to the point of the patient’s tolerance. 
It is then reduced until there is evidence 
of a comfortable sensation in the scrotum. 
The duration of the treatment is approxi- 
mately forty-five minutes to one hour, 
the number of treatments are variable, 
the average being four. 

Results: In acute epididymitis, particu- 
larly in the early stages of the disease, it 
has been unusually effective. The pain and 
tenderness are invariablv relieved after 
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the first application and swelling of -the 
epididymis shows appreciable diminution 
after the third or fourth treatment. 



Fig. 1. Method of applying clamp electrode to lateral 
walls of penis. 


Only in a few instances has it been neces- 
sary to confine these patients to their 



Fig. 2. Method of applying slightly modified Corbus 
electrode to epididymis. 


homes or hospital. I am convinced that 
diathermy is one of the most efficient 
agents we have in combating the pain of an 


117 


acute early epididymitis. However, when 
there is evidence of an abscess formation 
within the epididymis as manifested by 



Fig. 3. Method of applying diathermy to prostate with 
Cumberbatch prostatic electrode. 


intense pain, high temperature, chills 
and an increased leucocytosis, diathermy 
is contraindicated and the classical opera- 
tion of epididymotomy must be performed 
for the relief of the condition. 

Application to Prostate and Vesicle 
(Technic). 

(Acute, Subacute, Chronic Prostatitis, 
and Vesiculitis.) 

A prostatic thermophore is employed, 
one designed by Elkin P. Cumberbatch 
of the University of Cambridge, London, 
England. 

The patient is placed in a dorsal position 
and the dispersing electrode is placed over 
the suprapubic region. The prostatls elec- 
trode is properly lubricated and is intro- 
duced into the rectum for a distance of 
3 in. The current is started and slowly 
increased up to the patient’s tolerance, 
then slightly reduced. The duration of the 
initial treatment is about thirty minutes 
and graduall}^ increased for subsequent 
treatment until one hour is reached. The 
number of treatments varies with the 
duration of the disease, the average being 
from six to eight. They are given at inter- 
vals of approximately five days. 
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Results: I have found diathermy to be of 2. It reduces the length of time required 
great value in the treatment of acute for clinical cure, and decreases the number 
prostatitis and seminal vesiculitis. Relief of recurrences. 



Fig. 4. Method of applying cervical diathermy with Corbus thermophore, which has Tarbell disc attached 
to it. 

Fig. 5. Method of destroying urethra caruncle by means of a Tiraberlake endoscopic electrode. 


of pain, diminution in size of the gland and 
general systemic improvement have been 
noted in the patients following the appli- 
cation of prostatic diathermy. 

In subacute and chronic prostatitis, I 
consider the application of medical dia- 
thermy the therapeutic agent of choice. 
It is beyond all doubt the most effective 
means at our command for the purpose 
of promoting and stimulating drainage 
from infected non-draining prostates and 
seminal vesicles. My experience with it 
conclusively demonstrates the following 
facts: 

I. It renders certain prostates that are 
exceedingly sensitive to prostatic massage 
less so when the massage has been pre- 
ceded by diathermic application. 


3. It reduces in a great measure the 
need for vigorous provocative treatment. 

Application in the Female Urethra 
(Technic). 

The patient lies on her back, the dis- 
persing electrode is placed over the supra- 
pubic region and a Corbus thermophore 
is inserted within the lumen of the urethra. 
It is maintained in position by means of a 
tripod stand so constructed that the 
electrode can be adjusted to any position 
desired. Current is started and increased 
gradually until a slight sensation of dis- 
comfort is noted. Strength of current is 
then reduced until the discomfort 
disappears. The temperature obtained 
is between io8°f. and iio°F., duration 
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of treatment thirty minutes, and usually 
one to four are necessar3x 

Results: In the majority of cases dia- 
thermj’^ has lessened the severity’’ of the 
acute symptoms, caused a more rapid 
destruction of the gonococcus and reduced 
the number of paraurethral complications. 

Application in Acute and Subacute 
Endocervicitis (Technic). 

Dispersing electrode consists of a double 
plate, one placed over the suprapubic 
region and tlie other below the sacrum. A 
slightl}’ modified Corbus cervical thermo- 
phore is inserted into the canal of the 
cervix, and supported in position bj'^ the 
tripod stand described in the previous 
paragraph. The current is started in the 
usual waj’’ and increased to the point where 
a temperature of 45°c. is reached, and 
maintained for a period of forty-five 
minutes. The number of treatments varies; 
usually' three to six are required. 

Applic.-vtion in Chronic Endocervicitis 
(Technic). 

The technic in the treatment of this 
condition utilizes both medical and surgical 
diathermjL The cer\dx is exposed with a 
vaginal bivalve speculum, cotton appli- 
cators saturated with an alkaline anti- 
septic are applied to the endocervix which 
is then sponged thoroughh' dr}^ b}- narrow 
strips of gauze. A Corbus thermophore is 
inserted into the canal and a diatherm}' 
treatment of about twenty minutes dura- 
tion is given. This latter step is for the 
purpose of obtaining cervical dilation 
as a preliminar\- to the application of 
electrocoagulation. 

A spccialK' designed cervical electrode 
is then inserted into the endocervix, the 
current is turned on and gradually in- 
creased until the entire surface is properh' 
coagulated. It is often necessar\- to give 
from one to three treatments to obtain 
successful results. 

Results: It accelerates the disappear- 
ance of the gonococci from the endoceiA'ix, 
causes the discharge to lose its purulent 
characteristics and reduces its amount. 


permits more efficient topical application 
of antiseptics to the cervical canal and 
lessens the tendency" for the infection to 



Fig. 6. Method of incising bladder wall with Groff 
diatlicrniic knife. 

become chronic. In the presence of com- 
plications of the adnexa or in the severe 
acute stages, diathermy' treatment is al- 
waj'S contraindicated. 

I consider diathermy, when it is prop- 
erh' employed, one of the most satisfactory 
agents at our disposal for the treatment of 
the above infections. 

surgical diatheilaiy 

Urethral Caruncle (TechiNic). 

The dispersing electrode is placed over 
the suprapubic region. A mild D’arsonval 
current is used and electrocoagulation 
is performed by inserting the point of a 
Turner or Timberlake endoscopic elec- 
trode into the base of the growth in one or 
several places. As this procedure is con- 
tinued the entire mass assumes a grayish 
appearance indicating that sufficient de- 
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struction of tissue has taken place. It can 
be repeated at a later interval if necessarj'. 
Results: Urethral caruncles respond suc- 


Tumors that are pedunculated and 
situated either on the posterior or lateral 
walls are most easily removed by utilizing 



Fig. 7. Method of rcmos'ing bladder tumors with diathermy snare. 


cessfully in the majority of instances to the 
effects of electrocoagulation. I consider it 
the logical and ideal method for treating 
this troublesome and painful growth. The 
recurrences are less than when they are 
removed by the knife. 

Tumors of the Bladder (Technic). 

Two methods of applying high frequency 
current for the treatment of this condition 
are recognized: the transcystoscopic and 
suprapubic transvesical. Since the former 
method is not unusually difficult and fairlj' 
well standardized, I will omit any discussion 
of it, and describe the technic of the latter. 
The first step in this procedure is the proper 
arrangement of the machine settings to 
determine the proper depth and degree of 
coagulation which can be produced with the 
different active electrodes. The dispersing 
electrode is usually placed below the sacrum. 
The usual suprapubic median incision is 
made. The bladder is freely mobilized and 
opened with a knife that utilizes a true dia- 
thermy current or the so-called high fre- 
quency cutting current; the bladder is care- 
fully emptied of its distending fluids bj- 
means of a suction pump. Self retaining 
tractors are inserted and careful inspection 
of the interior of the bladder made. Further 
subsequent steps in the operation will 
depend upon what is disclosed at the 
time of inspection. 


the diathermy snare as the active electrode. 
The snare is adjusted so as to encircle 
the base of the tumor rather snugly. The 
current is started and gradually increased 
while the loop of the snare is closed 
tightly around the pedicle. In this man- 
ner the tissues in contact with the loop 
of the snare are coagulated and removed 
simultaneous!}’. 

Large infiltrating non-pedunculated ma- 
lignant growths situated in the vicinity 
of the base of the bladder wall are removed 
most effectively by means of the disc or 
globe-shaped active electrodes. The re- 
moval is accomplished by coagulating 
carefull}' to a certain depth of the tumor 
and then removing the necrotic material 
so produced. This process is repeated until 
the base is reached which also is gently 
and mildly coagulated. 

Tumors involving the dome of the blad- 
der wall can be removed most satisfactorily 
by first thoroughly coagulating it with the 
disc or globe-shaped electrodes followed 
bj' a resection of the adjacent bladder wall 
either b}’ means of a diathermy knife or 
the endothermic scalpel. 

Circumvallation is employed with all of 
these steps. It consists in isolating the 
tumor from the rest of the bladder wall by 
creating an impermeable barrier of co- 
agulated tissue. 

Proper regulation of the current strength 
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plays an important part in determining 
the success of all these procedures. It is 
exceedingly essential that the current 
should be mild at first and slowly increased 
to obtain its deep effects; only in this 
manner can we aA^oid the development of 
carbonization, a condition that insulates 
the tissues by producing a char, which in 
turn prevents the proper penetration of 
the heat into the deeper portions of the 
growth. 

Results: The advantages of diathermy 
in the management of bladder tumors 
are many. The following are the most 
important: 

1. The treatment can be made bloodless 
because of the thrombosis which occurs in 
the underlying blood vessels in the field 
of operation. 

2. The danger of metastasis and recur- 
rences is minimized because of the destruc- 
tion of the tissue cells below the level of 
those which have been removed, and also 
due to the thrombosis that occurs in the 
lumen of the blood and lymph vessels in 
the area treated. 

3. Bladder deformity with its associated 
decrease in size is obviated to a consider- 
able extent, because the tumor is destroyed 
in situ and segmental resection of the con- 
tiguous bladder wall is seldom necessary. 

4. It is my belief that this physical 
agent has a greater field of application in 
the treatment of tumors of the bladder 


than any other procedure. ^^'hiIe still not 
the ideal method, it is by far the most 
efficient one known at the present time and 



Fig. 8. Method of co.nguhiting tumors of bladder by 
disc-sliapcd active electrodes. 


offers the patient a better chance of obtain- 
ing permanent or temporar}- relief. 

CONCLUSION 

The practical application of diathermy 
as a therapeutic aid in the management of 
diseases of the genitourinary tract is 
dependent upon many essential factors: 
the establishment of a correct diagnosis, 
the possession of the proper high frequency 
machine with suitable electrodes, and an 
exact understanding of the basic principles 
of high frequency currents. 
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INTERPRETATION OF DOUBLE URETERS* 

Leonard Paul Wershub, m.d. 

NEW YORK 

M ore advance has been made in mesonephros which arises from a second 
urology in the past decade than series of tubules located more caudally. 
in any other specialty. The recog- These tubules broaden at their proximal 
nition of pathology of the kidney and ureter end, and are enclosed by a capillary net- 
has been greatly aided by the cystoscopc work, the glomerular. The distal ends 
and roentgenological procedures that are empty into a common duct, the ^Volf^Ian 
now available. Not only as a diagnostic duct, which in earlier life is called the 
measure but as a means of therapy and primitive ureter. At about the third 
relief of pain has this resource been utilized, month of embryonic life, the secretorx' 
Vague abdominal and pelvic pains arc no portion with its glomerulus disappears 
longer considered as causes for exploratory although a certain portion of the tubules 
surgery but as definite surgical problems persist. In the final state of fetal develop- 
usually confirmed either by the pyelogram, ment, portions of the duct remain as the 
ureterogram or cystogram. It appears that vas deferens in the male, and as the 
still further advances are to be made in rudimentary Gartner’s duct in the female, 
this specialty, more within the reach of At a time when the pronephros has entirely 
general practitioners, as evidenced by disappeared and the mesonephros is degen- 
recent reports of Lichtenberg of Berlin and crating, the third and permanent formation 
Swick of this country. of urinary tubules begins to appear. This 

In considering congenital abnormalities is the metanephros and the embryo has 
of the kidney and ureter one is amazed at now reached a length of 5 mm. The origin 
the unusual and grotesque malformations is from a group of cells situated caudally 
that may be encountered. With advance in and called the nephrogenic tissue. This 
urological stud}’’ this has been more fre- eventually develops into the secretorx' por- 
quentiy brought to our attention. Yet tion of the urinary apparatus. At about 
when we carefully study the embryolog}* the fifth week there is seen the first 
of this system we can readily see how evidence of the excretory portion which 
easily such malformations may take place, arises in the form of a hollow bud from the 
and in turn wonder that the percentage of Wolffian duct. This bud grows cepha- 
error is not even greater. ladly, entering the renal blastoderraa, 

The earliest form of an excretory organ and from it will be formed eventually 
is the pronephros. This consists of a the calyces, major and minor; collecting 
series of tubules enclosing a network of tubules, renal pelvis and its ureter. As 
capillaries, arising from segments which the ureteral bud grows cranially it develops 
later form the cervical region. Between a cranial and caudal limb, which represents 
the third and fourth week of embryonic the major calices. Two other buds soon 
life their development is completed. This grow out from the renal pelvis, one dorsalb 
structure never functions but is of embr3'o- and the other ventrally. These 4 limbs or 
logical interest only because of the per- buds represent the major calices each^ of 
sistence of the duct which plays a role in which in turn di\’ide into 2 to 4 collecting 
the further development of the kidnej’’ and tubules, which represent the minor calices. 
ureter. In addition to the pronephros is A course of constant branching now occurs 
a second structure which like the former so that b}' the fifth month of fetal hf^> 
never attains maturity. This is the tubules of the third and up to the thir- 

From the Urological Department of Flower Hospital, Submitted for publication ^larch 25, 

122 



Nr.w Series Vol. X, No. i 


Wershiib — Double Ureters a mcricnn Journal of Surgery 123 


teenth order have been formed. Cells of 
the nephrogenic tissue surround these 
tubules, which in turn develop a lumen and 



Appiireiit crossing in lower third of ureter. 


a capillary network, the glomerulus. The 
latter grows into the proximal end of the 
tubules. 

The kidney tissue proper arises from 
the nephrogenic tissue which as the renal 
pelvis develops, surrounds it in fan-like 
fashion giving it the lobular arrangement. 
It is of interest to note further the change 
in position of the kidney occurring during 
development. As the ureteral bud grows 
cranially the metanephros moves from the 
pelvis into the abdomen coming in contact 
with the adrenal. At the second month 
the kidney lies at a level corresponding to 
about that of the first to the fourth lumbar 
vertebra. At about the fifth month the 
upper pole is at a level with the eleventh 
rib and the lower pole at the fourth lumbar 
vertebra. As development now progresses. 


the kidney develops much less than the 
trunk, so that we find the upper border 
remaining at the eleventh rib, while the 



Fig. 2 . Three .snuill calcium deposits in left pelvis (extra- 
ureteral). 


lower border moves up to the second 
lumbar vertebra. 

The most common anamoly encountered 
is that of ureteral reduplication. Many 
explanations have been made as to why in 
one case we have a partial reduplication of 
the ureter and in another a complete 
reduplication. As yet no explanation has 
completely covered the issue and it may 
only be said that such abnormalities of the 
ureter are the result of some failure of the 
renal bud to develop properly, this failure 
being usually in the form of some prema- 
ture or exaggerated bifurcation of the 
hollow bud in its caudad development from 
the Wolffian duct. In reviewing the embry- 
ology of this organ it ma}' be readil^r seen 
hoAV easily the histological progress may be 
altered. A second ureter may arise due to 
an accessory bud of the Wolffian duct. 
This may grow cranially in steady progress 
as its companion, and in similiar fashion 
enter the nephrogenic tissue and divide, 
forming pelvis and calices quite distinct 
and separate from those of the other 
ureter of the same side. If such be the 
maldevelopment we will find 2 ureters 
(on the same side) with 2 distinct ureteral 
orifices in the bladder on the same side, 
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being separate through their course to the 
kidney and their becoming distinct. Sec- 
ondly it may be assumed that instead of 



Fig. 3. Double right ureter. Same case as Fig. 2, found 
in routine e.xamination. 


an additional budding at the WoIfTian 
duct only i bud develops. In its develop- 
ment this bud which eventually forms the 
ureter may divide before it enters the 
metanephros. This bifurcation mav occur 
at anjr level between the origin at the 
^VoIfFIan duct and its termination at the 
kidney itself. Clinically such cases are 
spoken of as complete and incomplete 
reduplication. By complete reduplication 
we refer to those cases where there are 2 
ureteral orifices on the corresponding side of 
the bladder, 2 ureters and 2 renal pelves. By 
incomplete reduplication we refer to those 
cases where there is a single ureteral orifice, 
but the ureter divides at some level, forming 
int02 ureters and entering into2 renal pelves. 

The double ureter is often not associated 
with any notable pathology of the kidney 
and often escapes complete attention. One 
case that came to our attention was ver3' 
striking in this respect. This individual 


complained of severe backache, but of no 
other complaint. In confirming the diagno- 
sis of a sacroiliac subluxation a plain plate 
was taken. This plate revealed a normal 
lumbosacral articulation, with interartic- 
ular space of the right sacroiliac joint 
greater than that of the left, and the pelvis 
as symmetrical. Small calcium deposits 
were seen in the left pelvis. Number one of 
these shadows is near the lower end of the 
left ureter, number two and three appeared 
as if thev might be cither in the bladder, 
seminal vesicles, prostate or pelvic veins. 
It was decided that further information 
could onlv be obtained b\- the use of the 
opaque catheter. Subsequent cvstoscopic 
study and pvelographj' revealed these 
calcium deposits not to be in either of these 
localities, and in completing the routine 
examination a studv of the oppositie side 
was made. Two ureteral orifices were found 
on the right side and upon catheterization, 
the 2 opaque catheters were visible on the 
right side extending up to the right kidney 
with 2 distinct pelves. The upper pelvis 
was small and the lower pelvis normal in 
size. Catheter specimens were normal, and 
all culture specimens were sterile after two 
daj-s’ inoculation. Intravenous injection 
of indigo carmine showed a normal func- 
tion both of the right and left kidney. 
The dj-e appeared from the right catheters 
in eight minutes and from the left in five 
minutes with maximum concentration in 
dj'e from both sides in nine minutes. 
This man’s pain and discomfort were 
quicklj" relieved bj- application of a sacro- 
iliac belt. He has been under observation 
for the past year with reference to the 
bilateral ureters on the right side which at 
no time gives him an^- discomfort. Sterile 
specimens collected from this side at all 
times have failed to show anj' bacterial 
invasion or interference with the function 
of this kidne3^ This man reports periodi- 
callv for examination, for it cannot be 
overlooked that the interference of urine 
with its free passage from the renal tubules 
predisposes to renal infection. With the 
presence of bilateral ureters and particu- 
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larly where one ureter may cross the other, the same kidney appears purulent. Such 
it may be readily seen how obstruction to was the experience encountered last winter 
the free passage of urine may occur. by our service in the following case. 



Fig. 4. Small contracted pelvis with distinct major and Fig. 5. Same case as in Fig. 4, illustrating markedly 
minor calicos. Urine specimens clear and good . dilated lower pelvis. Tliickish greyish pus obtained 

quantity. Dye (indigo carmine) appearance in five only on aspiration. No appearance of dye within 

minutes with maximum concentration in six minutes. twenty minutes. 


That there may be failure of renal bud 
development to occur on both sides is 
evidenced by reports of cases with bilateral 
double ureters. We have had no such cases 
on our urological service but Figure 8 
demonstrates this condition which is a case 
taken from the private practice of Dr. 
Louis Rene Kaufman. 

Supernumerary ureters are of great 
importance, not only by their presence or 
absence but because of the relation they 
bear in diagnosis of vague and often con- 
fusing urological findings. Ignorance of 
their presence may prove to be very mis- 
leading. It may readily be seen that the 
kidne}" with a double ureter ma}* be parti- 
ally bifurcated, and on catheterization 
(ureteral) the urine appears normal, 
whereas in subsequent examination per- 
haps by another observer, the urine from 


Patient was admitted to the hospital com- 
plaining of pain in the right lower quadrant. 
Pain had been present for eight days. No 
previous attacks. No dysuria, hematuria or 
pyuria. Physical examination was negative 
with the exception of a positive Murphj'^ sign 
on the right side. In view of the histor}-" of pain 
in the right hj'-pochondrium and right lumbar 
region of eight days’ duration, with presence of 
slight dysuria, it was suggestive of (i) calculus 
or (2) hydronephrosis. Cystoscopy was ad- 
vised and study to be made with constant 
observation for possible acute appendicitis or 
other acute intraperitoneal lesion. Cystoscopic 
examination revealed the bladder to be normal 
in appearance with the exception of a slight 
ulcerative area seen above the right ureteral 
orifice. The left ureteral orifice was easily 
visualized and normal in appearance. Number 
five catheters were passed without difficulty 
both on the right and left side. Urine specimens 
appeared clear and in good quantity. Indigo 



126 American Journal of Surgery WersKuB DouBIc UretCIS 


October, 1930 


carmine injected intravenously appeared in 
four minutes on the left side and five minutes 
on the right side with maximum concentration 



Fig. 6. Double renal pelvis. Same case as Fig. 4. 


and equal on both sides in six minutes. Pj^elo- 
grams taken appear as shown in illustrations. 
The pyelogram of the right kidnej^ showed a 
small contracted pelvis. No definite irregulari- 
ties or other pathologj' observed. The left 
kidney appeared normal in size, shape and 
position. Subsequent cystoscopy performed 
one week later shows the mucosa normal, 
except the trigone. No stone, tumor or divertic- 
ulum obseiv'ed. Capacity normal. Marked 
redness limited to the right half of the trigone. 
Moderate edema of the right aperture which 
is dilated and elongated. One centimeter 
behind the right aperture is an irregular area 
of superficial ulceration about 5 mm. in diame- 
ter. A droplet of thickish greyish pus is expelled 
with a cloudy eflux from the right aperture. 
The left aperture is with normal peripheral 
mucosa and clear eflux. Number five catheters 
are passed without difficulty. Drainage from 
the right side promoted by aspiration is 
cloudy and purulent and with appreciation of 
about 25 c.c. The left side is clear. Indigo 
carmine injected intravenously appears on the 
left side in five minutes and with maximum 
concentration in six minutes. No dye appears 
on the right side in twenty minutes. Pyelogram 
of right kidney showed a dilated pelvis and 
calices. The end of the catheter was coiled in 
on itself in the upper part of the pelvis. The 
right ureter is rigid in appearance, extending 


upward in almost a straight line, suggesting 
the so-called rigid pathological ureter. In 
carefully considering the findings as presented 
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Fig. 7. Kidney opened. 


one might interpret them as 2 distinct cases. 
The findings as enumerated are bj’' two differ- 
ent men at separate sittings. Thus it may 
readilj'^ be seen that the presence of bilateral 
ureters if unrecognized may lead to much 
confusion in diagnosis. This particularly so 
when on one catheterization the urine of one 
kidney appears clear, and upon subsequent 
examination, the urine from the same kidney 
appears purulent. Keyes states and rightly so, 
that such condition has led to a false diagnosis 
of the spontaneous cure of renal tuberculosis. 
Such a mistake can easily be made by even the 
most capable of men. 

Nephrectomy was performed on this patient; 
the specimen being described as consisting of 
a kidnej'- and 2 ureters, measuring 12 cm. m 
length, 5 cm. in width in the upper pole and 4 
cm. in width in the lower pole. External^ the 
organ was divided into 2 portions, the upper 
pole, covering two-thirds of its surface, re- 
sembled normal kidney, in its contour, color 
and consistency. A thin ureter normal m 
consistency appears at about the center of this 
division of the organ. The lower pole has a 
whiter hue, covers the lower third, and is soft 
in some areas and firm in others. From the 
upper portion of this region a thick wide ureter 
appears. Its external surface shows a definite 
congestion. On section the upper pole is seen 
to consist of normal kidne^' parenchyma, the 
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pelvis being clear and smooth. The lower pole 
has an entirely abnormal appearance. There 
is a small rim of rather pale kidney paren- 



Fig. 8 . Bilateral ureters showing function of various 
portions of kidneys as obtained from cathetcrized 
urine specimens. 


chyma. The remaining area is occupied bj’' a 
thickened and dilated pelvis which shows the 
same inflammatory congestion as the ureter 
witli which it merges. The peh'is and ureters 
are independent. The microscopic pathology 
was described as that of a chronic suppurative 
and productive p^’^elitis of accessory pelvis. 

That there may be failure of renal bud 
development to occur on both sides is 
evidenced by the report of the following 
case. 

This patient, female, aged forty-five, com- 
plained of severe labor-Iike pains in back and 
abdomen followed by chills and fever. There 
was marked frequency and poijmria. First 
attack lasted two weeks. One month later 
she had similar attack which lasted ten days 
and was accompanied by chills and fever. 
Attacks have occurred at varying intervals of 
one week to three months with temperature as 
high as i05°F. The past six months she has 
complained of severe soreness and dull pain 
in the right loin which has graduallj’' moved 
to the left. Past history was essentially negative 
with exception that as an infant was thought 


to have had malaria and possible infection of 
the kidney. This bit of information was rather 
vague and unreliable. Cystoscopic examination 



Fig. 9. Right incomplete reduplication with 4 renal 
stones. Large stone in lower calj'x and 3 smaller 
stones in pus pockets of lower pole. Left complete 
reduplication. 

revealed bladder with capacity of about 350 c.c. 
There was a slight loss of luster in the vessels 
over the dome, with normal side walls. Trigone 
superficially reddened with injected vessels. 
An area about i cm. in size anterior and to the 
right of the right ureteral aperture showed 
edema. Mucous membrane in folds suggesting 
a disappearing bulbous edema. The right half 
of the trigone shows 2 ureteral apertures which 
are equal and prominent lying on a pale ureteral 
ridge with normal spurts. Left half of the 
trigone shows a similar ureteral ridge ending 
in a smooth, tense swelling which gradually 
becomes more swollen and more tense, showing 
sudden discharge of clear urine through a small 
pinpoint aperture. The swelling disappears 
immediately following the discharge of the 
urine. Above and to the left of this is a ureteral 
aperture of about the size of the right aperture 
which becomes obscured and again evident 
with the filling and emptying of the ureterocele. 
The ureterocele measured about i cm. in 
breadth. X-rajr catheters were passed readily 
up all the ureteral orifices on the right and left 
side. Films were made of the kidney tract after 
the injection of sodium iodide into the pelvis 
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and calices of both kidneys. The kidneys were been made to show the function of the various 
otherwise normal in size, shape and position, portions of the kidneys as obtained from 
There was no evidence of any destructive catheterized urine specimens. 



V 


Fig. 10. Double pelvis. Pyonephrosis open. Stones in 
situ. 

process involving any of the calices. The upper 
pelvis and calices in both kidneys were smaller 
than the lower ones, but there was no evidence 
of any organic pathology. The right kidney was 
lower than the left kidney, the lower pelvis 
being opposite the transverse process of the 




Fig. II. Renal stones. Same case as Fig. 9 Lar 
branching stone in lower calj-x. Three smaller ston 
in pus pockets m lower pole. Diagnosed extraren: 
(Courtesj* Dr. L. R. Kaufman.) 


third lumbar vertebra, while the lower pelvis 
of the left kidney was opposite the interverte- 
bral discs between the first and second lumbar 
vertebrae. The course of the ureters was 
normal. There was no evidence of anj' calculi. 
Figure 8 is a reproduction of findings as 
described before. In this diagram an attempt has 
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Fic. 12. Same case as Fig. 9. Double ren.al pelvis. 

(Courtesy Dr. L. R. Kaufman.) 

The following case is reported because of 
its unusual interest in its relation to the 
presence of double ureters. This case taken 
from the private practise of Dr. Louis 
Rene Kaufman is of singular interest in 
that in addition to the presence of an 
incomplete reduplication of the ureter on 
one side, there was also present extensive 
productive inflammatorj" changes. 

This patient was a widow, aged fort\'-five, 
complaining of general nervous S3'mptoms as 
fatigue, exhaustion and nervousness. Her 
abdominal pain was vague both in character 
and in location but presumabh* in the right 
lower quadrant. Urination had been accom- 
panied bj’ feeling of obstruction, with verj' 
little increase of frequency', amounting to 
four or five times bj' dax' and none bj* night. 
Abdominal examination revealed a firm median 
scar, good musculature, no marked tenderness. 
The lower pole of the left kidne\' could be 
palpated on deep breathing. The right kidnej' 
could be felt to be about three times the 
normal size, extending from a point 3 fingers 
breadth below the costal margin with the 
lower pole well below the iliac crest. The 
kidnej^ could be replaced within the renal 
fossa but would not remain in place. The 
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contour was smooth and except for gross 
enlargement was about normal. Cystoscopic 
study revealed bladder capacity to be about 
300 c.c. The bladder as a whole presents a 
slight loss of luster with here and there enlarged 
and increased blood vessels. There was definite 
granular redness of the trigone but without 
marked organic pathology. The right ureteral 
aperture was somewhat prominent, reddened 
and contracted; the left ureteral aperture was 
approximately normal, although somewhat 
contracted and small. Just to the left of the 
left aperture directlj'- in the mucous membrane 
without the usual implantation of the ureter 
was seen a slit-like opening somewhat smaller 
than the left aperture but with a vigorous 
spurt. At the first cystoscopic examination an 
•V-ray catheter was passed on the right and 
left side readily and penetrated the apertures 
to the renal pelvis. Phenolsulphonephthalein 
test and specimens collected plus the evidence 
of the pyclogram demonstrated that at this 
examination that the collection was only 
from the right kidney and from the upper 
renal pelvis of the left kidney. At a subsequent 
examination the right kidney was disregarded 
and specimens were collected from the 2 pelves 
of the left kidney. At this examination a 
number five catheter was readily passed in the 
main ureteral aperture and a number four in 
the farthest left of the 2 left apertures. 

Mayo incision made by Dr. Louis Rene 
Kaufman, delivered this kidney with difficulty 
but demonstrated readily the double renal 
pelvis with single ureteral implantation. A 
calculus was found in the lower pelvis with 
multiple calculi in the lower pole which 
contained cystic lobule. The kidney was lobu- 
lated, the upper pole being smooth and of 
normal consistency; the lobules increasing 
from above downward and obviously being 
filled with fluid at the lower pole. Nephrectomy 
was performed and patient made a stormy 


but successful recovery. Figure 12 demon- 
strates findings as outlined. 

The object of this paper is not to reiter- 
ate but to report what we believe to be 
interesting cases. We believe that in report- 
ing them, it will stimulate the interest of 
the cystoscopist to look for abnormalities. 
Such cases may be readily missed if careful 
study is not given them and if indigo 
carmine and pyelography are not used. 

CONCLUSIONS 

1. With the advent of modern diagnostic 
measures more renal and ureteral anoma- 
lies are reported than previously. Such 
anomalies represent embryological errors. 

2. These anomalies are more prone to 
develop surgical complications as a result of 
obstruction to normal outflow of the urine. 

3. All cases of double ureter do not neces- 
sarily imply kidney infection reported. 
Only in cases of obstruction and subsequent 
infection is there delay in kidney function. 

4. A double pelvis does not always ac- 
company complete double ureter. Ureters 
of double pelvis may fuse just prior to 
entering the bladder, resulting in presence 
of one ureteral orifice on side of bladder 
involved. Case reported. 

5. Pyelogram showing an abnormally 
placed single pelvis in relation to remainder 
of kidney outline should always lead one to 
suspect a double kidney. Case reported. 

6. Clear urine obtained on catheter- 
ization subsequent to previous recovery of 
cloudy or pus}’- urine should not be inter- 
preted as spontaneous recovery from 
kidney infection. Case reported. Such cases 
should be carefully checked with pyelo- 
gram and search for accessor}^ opening. 
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EXTERIORIZATION AND UTILIZATION OF THE SAC AND REDUNDANT 
PERITONEUM IN THE RADICAL TREATMENT OF 

INGUINAL HERNIA* 

A. L. SORESI, M.D. 

NEW YORK 


T he justification for presenting, what i. Skin Incision. It follows the usual 
we believe to be, a simple and rational line. 

technic of hernioplasty is the fact 2. Exposure ayid Incision oj Aponeurosis 



Fig. I. Fascia of external oblique incised leat-ing large 
flap attached to Poupart’s ligament which is well 
exposed. 


that recurrences are still numerous after 
the standard operations. This simplifica- 
tion and rationalization should reduce the 
number of recurrences. 

The alms of the technic to be described 
are the following: bulgings of the peri- 
toneum as factors in recurrence are com- 
pletely eliminated; the sac is preser\-ed 
as an element adding strength to the 
repaired area; no damage whatsoever is 
done to the cord; all kinds of inguinal 
hernias are operated on with the utmost 
facility, practically^ without any trauma 
or hemorrhage, in an amazingly short 
time, the separation of the cord from the 
sac being omitted. 

The steps of the procedure are the 
following: 



Fig. 2. Separation of fibers of external oblique and 
transversalis muscles, exposing peritoneum. Black 
line shows where peritoneum should be incised. 


of External Oblique Muscle. A flap, as 
broad as possible, is left on the side of 
Poupart ligament. The fascia is freed 
down to Poupart ligament, exposing it 
clearly (Fig. i). 

3. Splitting of Fibers of External Oblique 
and Transversalis Muscle and Exposure of 
Peritoneum. The muscular fibers are sep- 
arated, not cut or tom, at a point slightly 
above the internal ring (Fig. 2) exposing 
the peritoneum. 

4. Incision of Peritoneum. The peri- 
toneum is incised parallel to the muscular 
fibers, the upper and lower edges being 
seized by 4 clamps (Fig. 3). 

5. Exposure of Internal Ring, Obliteration 


* Submitted for publication March 26, 1930. 
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0/ Any Bulging of the PeritoTieum; Exterior- 
ization of Sac and Redundant Peritoneum. 
This is the most important step. By 



Fig. 3. Peritoneum incised .nnd licid by four artery 
forceps. 


pulling on forceps (i and 2) (Fig. 4) the 
internal ring is exposed and exteriorized. 
With thumb forceps the peritoneum below 
the internal ring is still further exteriorized 
until a finger introduced in the peritoneal 
cavity feels that the peritoneum from the 
pubis to the opening is well stretched. 
In other words, no bulging peritoneum is 
left between the points originally corre- 
sponding to the internal and external 
rings. The peritoneum is then closed by 
suturing the upper edge (b) (Fig. 4c) to the 
peritoneum below the internal ring, thus 
exteriorizing the internal ring itself with 
the sac and all the redundant peritoneum. 
By this suture the internal ring and all the 
redundant peritoneum are excluded from 
the peritoneal cavity. (See Figs. 8-1 1.) 

6. Fixation of the Sac. Repairirig of 
Split in Muscles and Suturing oj Fascia. 
The sac and redundant peritoneum are 
secured with a stitch under the trans- 
versalis. Two stitches with plain catgut 
close the gap in the muscles (Figs. 5 and 6). 
Mattress stitches with chromic catgut 


unite the inner edge of the fascia to 
Poupart’s ligament, leaving at the lower 
angle a small opening for the passage of 



Fig. 4. Internal ring exposed with any redundant peri- 
toneum. Mow internal ring, sac and redundant peri- 
toneum become exteriorized wlicn peritoneum is 
sutured. A and n show tliat by pulling on forceps i 
and 2, internal ring is exposed. Redundant peri- 
toneum is further exposed by means of thumb 
forceps not shown in illustrations, in order not to 
complicate them, c shows lines of suture, that is 
upper edge a is sewed, as shown in d to line a' indi- 
cating peritoneum below internal ring, thus excluding 
from peritoneal cavity internal ring, sac and redun- 
dant peritoneum. 

the cord. The flap of fascia attached to 
Poupart’s ligament is then overlapped 
(Fig. 7). The skin is closed thus completing 
the operation. 

VARIATIONS IN TECHNIC ACCORDING TO 
CASES 

As any other surgical procedure, hernio- 
plasty has to meet individual cases and 
indications. Thus, while preserving the 
main and new principle of exteriorization 
and utilization of the sac in all cases, the 
following variations are suggested. 

The procedures devised for reinforcing 



Arnrfii'.nri J(»;jrn-i! i f S)U| 


Sort's! Irifruinal Ilcrnia 


.Mar. 


the inguinal regif.n are so numerous anti 
well known that wesiiall nr.t even mention 
them. .Many are useful and siiould he 



Fig. 3. G;ip in niuvclcs cloved v.itli Suo •TGclicv. 
mattress sutures stiuuld approsiiiiate inner [sit' 
tion of fascia anti conjoined tendon to I’osjpirt’s 
lipament. 

utilized in patients with large hernias and 
weak abdominal walls. 

In sliding hernias, the eolon is sep.i rated 
from the peritoneum; this separation is 
rendered easy when the peritoneum is 
opened as described previously. 

Omentum adherent to the sac is freed 
when possible. hen adhesions cannot be 
freed, the omentum is severed, ligated and 
dropped into the abdominal cavity. The 
portion of omentum adherent to the sac 
and within the sac is not removed, unless 
it is large. It will form an extra padding to 
a weak abdominal wall. Strangulated 
hernias, hernias associated with ectopic 
testicles, or hydrocele of the cord, arc dealt 
with according to good surgical judgment 
and technic. In large hernias with enor- 
mous sac and pendulous testicle, portion of 
the sac may be removed and the remaining 
portion partiallj' or completely everted, 
and sutured under the transversalis muscle, 
thus acting as a suspensory ligament for 
the testicle and reinforcing the abdominal 
wall (Fig. ii). 

In ordinary cases we suture the exterior- 


ized peritoneum under the transversalis 
without everting the sac .Fig. to). 

I'OiNts TO r.r i;Mei!.\S!zt;D 

In .-ill tvi'-es we use spinal anesthesia; 
general anesthesia is contraindicated by 
the f.'iet th.it some patients may cough 
.after the ojH-r.ation, thus weakening the 
sutured tissues; hicai .'inesthesia is ic.ss 
indicated than spinal, because the infil- 
tration of the tissues by the anesthetizing 
liuid traumatizes and we.akens the tissues-, 
and predisposes to later hemorrhages and 
recurrences. 

The catgut used in all sutures should be 
moistened before using: dry catgut is too 
rigid, and the knots, when the catgut is 
dry, might open. It is advisable to tie a 
triple knot .-iluays, because catgut is 
very slip{)ery and many recurrences could 
be traced to stitehes that opened. 

u,\T lovAt.t: or THi; j’koci.ditif. 

W'e believe tlie [jrocedure deseribed here 
to be simpler and more rational tii.'in the 
standard operations. In fact it is generally 
agreed that rceurrenees occur mostly 
bec.uisc of failure to remove all of the s.ac. 
1 his might ha[)pen because the sac was 
not ligated high enough, an hour-glass- 
constriction of the sac was mistaken lor the 
real neck, or because double, saddle-bag 
or pantaloon sacs were overlooked. All 
these mishaps leave beiiind a bulging of 
the peritoneum wliieh favors recurrence 
of tiic liernia. If the technic described is 
followed, leaving behind any bulging of 
the peritoneum becomes an actual impos- 
sibility. ^^’hcthcr the hernia is a direct 
one, with an obiicpic sac, or an oblique one, 
with a direct sac; whether the sac has an 
hour-glass constriction or not; whether 
there is any extra bulging of the peri- 
toneum or not; it is absolutely immaterial. 
All the bulging peritoneum is exteriorized, 
leaving the peritoneum within the peri- 
toneal cavity smooth and almost as tense 
as a drum. The main factor favoring hcrni.a, 
that is, bulging of the peritoneum, is 
absolutely completely eliminated. The pen- 
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toncal opening is not simply ligated; it is 
closed with a surgical suture which pre- 
vents any puckering at the point of closure. 



Fig. 6. Mattress sutures tied with flap of fascia ready to 
be overlapped. 

It may be said that recurrence of an oblique 
inguinal hernia is a physical impossibility, 
if the sac is exteriorized and any bulging 
in the peritoneum is abolished, as described 
here. Figures S-i i show clearly how impos- 
sible it is to leave behind any bulging of 
the peritoneum, when the sac is exterior- 
ized, according to our technic. 

The rationale of operating hernias 
through an opening in the abdomen was 
recognized and advocated many years 
ago by Annandale,^ Tate,- and more 
recently by Jaboulay,"’ Leriche, ' LaRoque"’ 
and the writer,® and we shall not insist on 
the advantages of this technic in all cases 
of hernias, under all circumstances. 

DISPOSITION OF THE S.AC AND THE CORD 

The separation of the sac from the cord 
is a step which only complicates the 
operation of hernioplasty. At times it is 
very diflicult: it may cause the formation 
of an hematoma; it may be followed br* 
atrophy of the testicle, etc. If the sac and 
cord are not separated, the sac becomes 


an element of strength in the repair of the 
hernia. In fact the thickened peritoneum 
constituting the sac will form an extra 



Fig, 7. Dotted line indicates mattress sutures shown in 
illustrations 5 and 6, covered by overlapped fascia. 
Note how narrow but secure, a passageway is left 
for cord at lower angle. 

padding of healthy tissue, where healthy 
tissues are rather scarce. The sac however, 
when large, may be partially severed and 
everted and sutured under the transver- 


EXTERNAL RING 



Fig. S. (Figs. 8, 9, 10, 11 are cross sections of abdom- 
inal wall along the inguinal canal. Note that point a 
of Fig, 4 corresponds to point is of Figs. 8, 9, 10 and 
II.) Rel.ations of different structures composing 
inguinal regions. 

salis; thus it will not only serve as a rein- 
forcing pad, but will also hold up the cord 
and the testicle. The rationale of not trans- 
planting the cord, in fact of not distributing 
it at all, might seem dubious to surgeons 
accustomed to all kinds of artifices intended 
to create a new and more devious passage- 
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way for the cord. It seems to us that if we hernia formation, we maj" state that it is 
observ'^e natural conditions as they actually agreed that direct hernia is due to general 
are, without preconceived ideas, we should weakness of the abdominal wall and not 



Fig. 9. Peritoneum incised, as in_frontaI view in Fig. 3. Follow points a, b, c of Figs. 10 and ii to understand 
clearlj’ how exteriorization of ring, sac and redundant peritoneum is obtained. 



Fig. 10. By suturing peritoneum at point n to peri toncum at point c, peritoneum at point a with externa! ring, 
sac and any redundant peritoneum are excluded from peritoneal cavity leaving smooth surface. Peritoneum at 
A may be secured with stitch under muscles with or without inversion of sac. 



Fig. II. Sac can be totally inverted and secured under muscles. Obviousl3' inversion maj' be complete or partial. 
In illustration, cord remains in same position as in preceding illustrations: actuallj' it follows sac to which it 
is adherent. Dislodging of cord omitted in order not to complicate illustration. 


come to the following conclusions: Direct 
hernias are very rare when compared with 
oblique hernias. In practically every adult 
the external ring is very large; per se it 
would allow the passage of hernias even of 
enormous size. That direct hernia occurs 
very seldom, notwithstanding the large 
size of the external ring, should make 
clear to ever^mne that the external ring 
per se is not a factor in the production of 
hernia, either direct or indirect. Without 
entering deeply into the mechanism of 


to the size of the external ring. Conse- 
quently, if the cord after hernioplasty 
comes out at the same spot where it comes 
out naturally, recurrence should not be, 
at least, more frequent than when the cord 
has been transplanted. This is more true 
when we consider that we repair the tissues 
above the cord and that the peritoneum 
below the cord is tense. We must not 
forget two facts: no matter what we do 
with the cord its point of exit constitutes 
a weak point: no matter what we do with 
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the cord, even if we remove it, direct 
hernia would recur if the abdominal wall 
is too weak to stand the strain to which 
it will be subjected. By the technic recom- 
mended here, we have eliminated com- 
pletely a factor which plays an important 
part in the production of hernia, that is 
all kinds of bulging of the peritoneum. 
No technic will ever eliminate an inherent 
weakness of the abdominal wall. It should 
be our aim to make it as strong as possible 
by surgical means. We believe that by 
leaving the cord in its natural position, 
undisturbed, we have preserved blood, 
lymphatic and nerve supply, which are 
destroyed when the cord is separated from 
the sac. This preservation is very impor- 
tant, because a region which is alread}’’ 
weak should not be weakened by disturbing 
the elements which give it strength, that 
is, blood, lymphatic and nerve supply. 
By leaving the sac, we have added an extra 
layer of tissue, which undoubtedly does add 
strength to the region. 

CONCLUSIONS 

A technic has been described which 
exteriorizes the sac and any bulging peri- 
toneum: utilizes the sac as a reinforcing 
tissue to a weak region. By this technic. 


atroph}'- of the testicle, hematomata, injury 
to the intestine, bladder, vas deferens and 
spermatic arter}'^ are completely prevented. 
Recurrences of indirect hernia become a 
physical impossibility. Recurrence of direct 
hernia is rendered more improbable, be- 
cause the blood, lymphatic and nerve sup- 
ply of the region have not been damaged 
and the region is reinforced by the presence 
of the exteriorized sac. Trauma and shock, 
or any other postoperative complications, 
are reduced to a minimum, little damage 
being done to the tissues and a very short 
time being required for the operation. In 
children and in young adults, the operation 
has been performed often in less than ten 
minutes and without even ligating a single 
blood vessel, when the diathermic scalpel 
was used. Numerous clinical results, includ- 
ing 2 cases of sliding hernia, i strangulated 
hernia and i with ectopic testicle, up to the 
present time, are very satisfactory. 
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CARCINOMATOUS DEGENERATIONS OF A 
CERVICAL POLYP 

WITHOUT UTERINE INVOLVEMENT* 

Arthur Stein, m.d., f.a.c.s. 

NEW YORK 


A LTHOUGH cer\TcaI polyps are ex- 
yA ceedingly common after forty, they 
rarely become the seat of car- 
einoma. According to Graves,’ “these 
small tumors have little tendency to 
become malignant.” 

The case I am reporting is of interest 
first because it disclosed unquestioned 
squamous cell carcinoma in a cervdcal 
polyp, and secondh^ because thorough 
examination of the generative organs 
subsequently removed failed to reveal any 
evidence of malignancy elsewhere. 

Findley- states that, while benign poij'ps 
may become malignant, he is of the opinion 
that “many errors in diagnosis made by 
the pathologist are due to multiplication 
and stratification of the epithelium.” 

Walker® notes that cersdcal polyps show 
a marked tendency to abnormal cell 
formations: A strong tendencj^ to a down- 
ward growth of such cell formations, he 
believes, “must be considered more than 
an inflammatory reaction hyperplasia and 
as bordering very close to a malignant proc- 
ess. From this,” continues Walker, “it 
requires no great amount of further 
cellular irritation to cause definite neo- 
plastic development.” 

Stone-* in 1916 reported 3 cases of polyp 
of the uterine cervix showing papillary and 
epidermoid proliferation of varying de- 
grees. In one case there were marked papil- 
lary overgro-\\'th and mucoid degeneration 
of cells in some areas. In another, normal 
cylindrical epithelium in one area changed 
abruptl}^ to a slighth'^ thickened stratified 
layer with considerable papillarj^ down- 
growth. The glands in this area were nor- 
mal. In another area, there were numerous 
papillary outgrowths below which were 
numerous irregular meta plastic glands 
mingling apparently with similar meta- 


plastic overgrowths from an underlying 
hypertrophic gland. The process appeared 
to be an atypical metaplastic change that 
could be called “precancerous.” In thethird 
case, there n-ere numerous areas in which 
there were so much metaplasia and over- 
growth that it was difficult to say whether 
or not carcinoma had become established. 

Geist® in 1922 stated that the cells of 
polypi of the uterine cervix, as well as 
those of the body of the uterus, may pre- 
sent various atypical variations without 
true malignancj'. These metaplastic areas 
may be on the surface or in the glands of 
the polyp. While not themselves malignant, 
they may be the starting point for the 
development of a true malignanc3^ But 
Geist expressed the opinion that true 
malignancy' does not exist unless there is 
infiltration of the base of the tumor and 
extension into the adjacent tissue. 

According to Geist, cen-ical polyT® 
be classified according to their histological 
structure as adenomatous, fibromatous, 
fibromy'omatous and angiomatous tumors. 
The adenomatous type is rather common in 
the cervix. Malignant changes, both carci- 
nomatous and sarcomatous, are rare condi- 
tions; but they' do occur. Geist states that 
“sarcomatous change is much less frequent 
than the occasional carcinoma and may' 
arise from any' of the connective tissue 
structures in the growth. These changes 
are more frequent in the fibromatous or 
fibromy'omatous poly'ps.” 

Chisholm® in 1923 reported a case of 
fibroid poly'p of the uterine cervix in which 
irregular bleeding had persisted for two 
y'ears or more. The tumor was removed 
with a wide base. It appeared to be fibroid, 
was not of recent origin, and had no true 
induration around it. But the pathol- 
ogist reported “flatcelled cancer.” Chis- 
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holm expressed the opinion that such a from the beginning. In only 2 of these 
growth “is more malignant histologicailj^ cases did the growth involve the cervix, 
than clinically.” lo i of the cases with cervical polyp, the 



Fig. I. Typical carcinoma. Fig. 2. Same as Fig. i from diiTerent section. 


Geller' in 1923 reported 3 cases of polj^pi 
of the cervix uteri in which, in some areas, 
there were several layers of squamous 
epithelium underneath the layer of normal 
cervical epithelium covering the polyp 
which showed irregular carcinoma-like 
proliferations into the deeper layers of the 
tumor. All of these polyps showed con- 
siderable areas of typical adenomatous 
formation. Geller did not regard such 
epithelial proliferations in cervical polyps 
as indications of true malignant changes, 
although he conceded that they may later 
undergo malignant degeneration. 

Meyer,'' in commenting on Geller’s 
article, noted that such epithelial prolifer- 
ations in cervical polypi are not rare, but 
that true carcinomatous polypi are rare. 
The epithelial proliferation does not begin 
at the base of the polyp, as a rule, but at 
other points, and not infrequently at the 
top. Meyer does not regard such epithelial 
proliferations as of malignant character. 

Isekl'^ in 1924 reported 17 cases of 
polypoid growths of the uterus, some of 
which were benign polypi that had under- 
gone some degree of degeneration and a 
few of which were evidently carcinomatous 


growth was an adenofibroma, some por- 
tions of which showed abnormal epithelial 
proliferation of a carcinomatous tj'-pe. The 
malignant degeneration had begun at the 
surface of the growth, as the deeper por- 
tions were free from any carcinomatous 
changes. In the second case, a polj^p was 
removed from the cervical canal b}^ 
the curette. As the histological specimen 
showed adenocarcinoma, the entire uterus 
was removed; but only a small remnant of 
carcinomatous tissue was found in the 
cervix. The patient remained in good 
health for seven years after operation. 
Iseki interpreted this case also as a polyp 
that had undergone malignant degenera- 
tion with very slight invasion of the 
normal cervical tissues. 

Princetau^” in 1925 reported 2 cases of 
polypi of the cervix uteri. In each, the 
polyp was excised. In i case, histological 
examination showed a prickle-cell car- 
cinoma. The uterus was removed, and the 
cervix was found to be normal; but there 
was a second polyp in the body of the 
uterus. In the other case, the polyp was 
not examined histologically but appeared 
to be typically fibroid. Yet the patient 
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developed inoperable cancer of the cervix 
within a month after removal of the 
polyp: 



Fig. 3. Probable attachment of polyp showing no 
carcinoma. 


Bishop” in 1926 reported a case in which 
an amputation of the cervix was done 
because of prolapse and a small polyp that 
seemed innocent was found in the cer\dx. 
Microscopic section of this polyp showed 
a malignant gro%vth “that took practically 
the entire section.’ The epithelial cells 
were irregular with numerous mitotic 
figures. Reviewing the literature, Bishop 
observed that malignant changes in cer- 
vical polypi are rarely reported. 

In the discussion of Bishop’s case, 
Polak stated that he had seen a number of 
cases of sarcomatous degeneration in fi- 
broid polyps protruding from the cervix 
but originating in the body of the uterus. 

Fluhmann” in 1927 reported an exam- 
ination of 120 specimens from 100 cases 
of mucous polypi of the cer\'ix uteri. 
Twenty-nine per cent of these polypi 
showed unusual types of epithelium simu- 
lating malignancy to a marked degree. Only 
I polyp was found to show definitely car- 
cinomatous changes “with a very imma- 
ture type of cancer cell which completely 
overran the whole specimen.” 


In his study of 100 cases of polypi of the 
uterine cervix, Fluhmann found only i 
with definite carcinomatous degeneration, 
none with sarcomatous degeneration. He 
states that a number of instances of 
sarcomatous polj’pi of the cer\'ix are 
reported, but believes that in these cases 
“it is likely that we have to deal with a 
pol3-pous form of the disease [i.e. sarcoma] 
rather than with secondar\" changes in a 
pre-existing polyp.” He refers to the case 
of Kunez and Sachen; but, in this case, the 
original growths (multiple pofypi) were 
found in the bodj" of the uterus, and the 
sarcomatous growth (polypoid) which de- 
veloped about a \'ear and a half after 
removal of the polypi apparently had its 
point of origin in the bodj" of the uterus, 
although it protruded into the cervix. 

Seidcs” in 1929 reported a somewhat 
similar condition to localized cancer in a 
cervical polj'p; namelj', adenocarcinoma of 
the endometrium completeh" removed by 
curettage. He cited a paper published by 
Ladin” in 1928 in which 5 cases of adeno- 
carcinoma of the endometrium were re- 
ported, in 4 of which the currette succeeded 
in removing the malignant growth com- 
pletel}'. According to Ladin, a total of S-l 
cases of this nature has been recorded. 

CASE REPORT 

M. L., a widow, aged forty-seven, entered 
the Lenox Hill Hospital October 7, 192°* 
complaining of a small bleeding mass at tie 
vaginal opening. She had been married twenty 
years previously but widowed for fifteen years. 
She had no children but one miscarriage, at 
four months, fifteen years previously. During 
the past year, she had skipped one or tvo 
periods on several occasions. 

Her illness began in September with genera 
abdominal discomfort. About the middle o 
the month she began to notice a heavj" feeling 
in the lower abdomen. Soon afterward, sie 
observed a small mass at the vaginal opening, 
which bled when touched. , . 

The patient was obese; otherwise, genera 
examination was negative. On vaginal examina- 
tion, the finger met a hard, granular, circum- 
scribed mass attached to a pedicle arising from 
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the posterior lip of the cervix. It was of a 
grayisli color and bled easily on manipulation. 
The clinical diagnosis was cervical pol^’^p. 

On October 9, the polypoid mass was 
removed from the posterior lip of the cervix, 
to which it was attached by a rather broad 
pedicle. It proved to be hard, granular and 
somewhat degenerated. The wound in the 
cervix was cauterized with the actual cautery 
and the vagina paeked with a large gauze 
tampon dipped in mercurochrome. 

On cross section, the polyp appeared to be 
made up of irregularly arranged yellow 
bundles separated by dense white streaks. 
Microscopically, it was composed of tumor 
tissue showing the structure of squamous cell 
carcinoma. The cells were arranged in thick 
clumps and ramifying columns, some of which 
showed central cores of fibrous tissue or were 
hollowed out by necrosis. The cells varied 
considerably in size and staining properties. 
Many of them exhibited mitotic figures. The 
stroma was relatively scanty and showed 
round-cell and leucocj^ic infiltration. 

The pathological diagnosis was squamous 
cell carcinoma of a cervical polyp. 

On October 12, radon seeds were implanted, 
encircling the field of biops}' and covering its 
bed. 

On October 19, panhysterectomy, bilateral 
salpingo-oophorectomy and appendectomy 
were performed. The uterus was found to be 
freely movable and the parametria were 
apparently free from malignant involvement. 
In the outer third of the left parametrium, 
however, there was a gland the size of a cherry 
pit; also, a smaller gland near the left common 
iliac artery. 

Radon seeds were implanted in the para- 
metria and the peritoneum was closed over the 
stumps and the parametria with the exception 
of the central opening, through which a drain 
was allowed to protrude into the vagina. The 
abdomen was closed in four layers. 

The patient made an uneventful recovery. 
Notwithstanding the most careful and 
minute examination of the structures removed 
at operation, no evidence of malignant exten- 
sion from the cer^fical pol3'P could be found. 
The positive findings were chronic cerxdcitis 
and endocervdeitis, glandular hj'-perplasia of 
the endometrium, uterine fibrosis, corpus 
luteum cj'st of one ovarj-, adenofibroma of the 
opposite ovarj'-, chronic catarrhal salpingitis, 
chronic appendicitis and acute periappendicitis. 


DISCUSSION 

Contrary to the general impression, 
degeneration of cervical poh'ps is more 
likely to be carcinomatous than sarco- 
matous. Although sarcomatous polyps 
are not rarely found to be protruding from 
the vagina, they are usually found to arise 
from the body of the uterus, not the cervix. 

Most of the discussions in the current 
literature are concerned with the peculiar 
cellular formations in cervical potypi that 
may simulate malignancy without the 
clinical concomitants of the disease. In 
the case I am reporting, the microscopic 
picture was too distinctive for us to 
question the diagnosis of carcinoma. Yet 
the disease appeared more malignant 
pathologicall}’^ than clinically. 

Commenting on the confusion existing 
with regard to the carcinoma-like cellular 
formations existing in cervical polypi 
without actual malignancy, Kerr, Fer- 
guson, Young and Hendry^® make the 
following statement: 

In some cases a mucous polypus maj’- become 
malignant, the connective-tissue stroma be- 
coming sarcomatous or the epithelium becom- 
ing carcinomatous. These changes are probablj’- 
rarelj’’ present, though it is notorious how 
frequently’’ the pathologist finds difficulty’’ in 
pronouncing whether the tissue changes in such 
cases are due to chronic inflammation or 
malignancy% 

SUMMARY 

Carcinomatous degeneration of cervical 
polypi is of rare occurrence. A case is 
reported of a widow, aged forty^-seven, in 
whom pathological examination of the 
excised polypus showed it to be the seat of 
a typical squamous cell carcinoma. Yet, 
when panhysterectomy and double sal- 
pingo-oophorectomy were performed, the 
most minute examination failed to disclose 
any evidence of malignancy elsewhere in 
the reproductive tract. Apparently, car- 
cinoma of cervical polypi is more malignant 
pathologically than clinically. 

[For References see p. 135.] 



^NEW INSTRUMENTS^ 


A ONE-MAN PNEUMOTHORAX APPARATUS* 

Milton S. Lloyd, m.d. 

NEW YORK 


P HTHISIOLOGISTS who have occa- 
sion to give pneumothorax treat- 
ments at the bedside or at the home 
of the patient are familiar with the incon- 
veniences and the impracticability of the 
present-day apparatus. The instrument to 
be described here can be operated b\' the 
attending physician without an assistant, 
and without interfering with sterile tech- 
nic. It fits into a box 1 1 in. bj' 3 in. by 
2}/2 in., containing a compartment with a 
metal box for the transport of the needles, 
syringes and connecting tubes, sterilized 
and ready for use. The box can be easily 
carried in the ordinarj^ physician’s bag, 
leaving room for towels, gloves and other 
accessories of the operation. 

The apparatus consists of a three-waj' 
stop-cock connected with rubber tubing 
leading to the chest, the manometer and 
a 1 5 c.c. air pump. Between the pump and 
the stop-cock are inserted a cotton air 
filter and a rubber balloon. The latter 
serves as a resersmir for measured dosages 
of air and as a buffer, in case the pressure 
becomes suddenly too high or the point of 
the needle becomes accidentally misplaced. 
Two three-way stop-cocks may be added 
to the apparatus, one on either side of the 
rubber balloon, to shunt the air around 
it in case it is necessarj'^ to administer 
accurately measured dosages of air at 
high pressures. Their use is explained in 
separate diagrams. 

The manometer is composed of a glass 
tube 26 cm. long, calibrated in centimeters 
and a water resers’oir 10 cm. long and 3 
cm. in diameter. 


USE OF THE APPARATUS 

Refills. Water is placed in the resen oir 
to a depth of 5 cm. and the graduated glass 
tube is inserted into it. The stop-cock 
is placed in such a position that the 
three tubes are in communication with 
one another. The balloon must be empty of 
air. The instrument table is laid out with 
the necessities of the operation. The glass 
connection on the end of the chest tube 
is sterilised with alcohol and placed on a 
corner of the table. The pump is placed 
beside it and covered with a sterile gauze 
compress. The needle is inserted into the 
cliest in the usual waj" and placed in com- 
munication with the rubber connecting 
tube from the sterile metal box. This 
lb then joined to the chest tube bj' means 
of the previous!}' cleaned glass pipe. 
The manometer immediatel}' registers the 
pressure in the chest if the lumen of the 
needle and tubes is free. 

When a good reading is obtained, the 
needle is held with one hand, while with the 
other, 100 c.c. of air are forced into the 
balloon by seven strokes of the pump. 
The manometer falls; the air is gradually 
taken up by the negative pressure of the 
chest and the manometer rises again. 
The process is repeated until a satisfactory 
quantit}' of air has been gi\'en or a satis- 
factory pressure has been attained. The 
operator may at an}' time discontinue the 
administration of air, make an attempt 
in a new site or clean the needle canal, 
without endangering the perfection of 
his technic. 

Initial Treatments. As a general rule 
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initial as well as follow-up treatments 
may be given with the technic described 
here. In case adhesions and a poor fluctua- 
tion are anticipated, the stop-cock is 
turned so that the chest is in communica- 
tion with the manometer onl3^ Minor 
variations and positive pressures are then 
accurately recorded. Any desired amount 
of air, up to 180 c.c., may then be placed 
in the rubber balloon and held in reserve. 
As soon as a satisfactory reading is 
obtained, the stop-cock is returned to the 
original position and air begins to enter 
the chest. This may also be done without 
an assistant by using a sterile compress 
to seize the stop-cock. 

Posilive Pressure Pneumotboraces. On 
rare occasions it is found advisable to 
maintain a pneumothorax at a positive 
pressure. The author in his experience, 
has never found it necessary to keep up 
a pressure of more then +10 (true). 
Pressures up to this level may be satis- 
factorily given with this apparatus, in the 
following way. . 

The manometer reservoir is filled with 
water to a depth of 10 cm. instead of 5. 
The stop-cock is turned to the' position 
in which the manometer and the pump, 
only, are in communication with each 
other. Air is then forced into the balloon, 
until a positive pressure, corresponding 
with the optimum for the patient, is 
registered in the manometer. The chest 
and manometer, only, are then placed in 
communication. The needle is inserted and 
a reading is obtained. The three parts of 
the apparatus are then placed in simul- 
taneous communication and air is pumped 
into the chest until the pressure returns 
to the original level. In this way the dosage 
of air can be accurately measured, since 
all air delivered by the pump, between 
the two corresponding positive pressure 
levels, must have entered the chest. 

If higher pressure than -{-10 is desired 
the air can be shunted around the balloon 
by the system of stop-cocks shown in the 
diagram. It is then delivered directly 
from the pump to the chest at any degree 


of positive pressure desired. The author 
has never found it necessary or desirable 
to use this system, although some critics 



advise its use. In the accompanying dia- 
gram Figure i shows the apparatus set 
up and ready for use. Figures 2 and 3 show 
the three-way stop-cock viewed from above 
and from the side. Figure 4 shows the 
system of stop-cocks used for shunting 
the air around the balloon. 

TESTING THE APPAR.A.TUS 

The Manometer. To test the manometer, 
place the chest tube and the manometer 
only in communication with each other, 
create a negative pressure in the system 
to a level of about — 15, pinch off the chest 
tube and allow to stand. If the pressure is 
maintained, the manometer does not leak. 

Tbe Pump. When the apparatus is in 
perfect working order, thirteen strokes of 
the pump should create a pressure of -{-5 
in the closed rubber balloon. Turn the 
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Stop-cock' SO as to place the pump and 
manometer in a closed system, with the 
manometer at zero and water in the 
reservoir to a depth of 5 cm. Force thirteen 
strokes of air into the balloon. If the 
pump is functioning properly, bubbles of 
air will appear from the bottom of the 
calibrated glass tube at the beginning of 
the thirteenth stroke. 

DEFLATIONS 

The apparatus may be used for deflation 
by inserting a y glass or metal pipe into 
the tube S3'Stem leading to the chest. 


The stem of the y is directed toward the 
chest and the two branches to the manom- 
eter and an aspirating pump or S3Tinge. 
In this wa3" either air or liquid may he 
taken from the chest, while the pressure 
is under obsenmtion. It has also the advan- 
tage that there is no danger of infecting 
the apparatus b3^ aspirating pus or infected 
effusions into its parts. 

\\^hile this device was worked out as 
an original idea, the author wishes to 
acknowledge priorit3% in part of the design, 
to Prof. Jousset of Paris, whose apparatus 
he has recenti3’^ had the pleasure to inspect. 


SKIN CLAMP HOLDER=^ 

E. G. C. Williams, m.d. 

DANVILLE, ILL. 

A TUBE clamp (a) was soldered to a clamps at (d) b3' a wire cutter (e) the 
brass upright piece (b) which was clamps are easil3' lifted off the clips by 
cast into a lead block (c) and used the self-closing forceps (f). B3' using two 

41,4 



Fig. I. 


to hold the clips of skin clamps during the or more forceps an assistant can keep them 
closure of wounds. The weight of the block filled and read}'^ for the operator. The sys- 
of lead holds the clips so firml3' that after tern saves time at the end of an operation 
the long wires have been cut off close to the when time alwa3fs seems most valuable. 

* Submitted for publication March lo, 1930. 
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COMPLICATIONS FOLLOWING THE USE OF THE 

GOLD SPRING PESSARY* 


Caryl Potter, m.d., f.a.c.s. 

ST. JOSEPH, MISSOURI 


I N the past before gynecology offered 
the various perfected operative pro- 
cedures for correcting malpositions of 
the uterus, the various forms of pessaries 
were valuable therapeutic agents for reliev- 
ing symptomatic displacements. This era 
was popularized by the ball and disc 
pessaries and subsequently, by various 
forms of the Smith-Hodge pessary. While 
these were in place, symptoms were often 
relieved, but returned after their removal, 
thus demonstrating that they were pallia- 
tive rather than curative. They were also 
used to accentuate the palliative effects of 
local treatments, such as hot douches and 
tamponade. At a time when gynecological 
surgery had not been perfected, and oper- 
ative procedures were attended by grave 
risk, and in patients who had an antipathy 
for surgical procedures, pessaries enjoyed 
a well-earned popularity. They are still 
worn, with some relief and with much less 
frequency, by a number of patients who 
refuse to submit to surgery. 

Another era of the popularity of the 
pessary began with the introduction of the 
stem, which has been advocated, and does 
relieve many cases of acute antiflexion 
with stenosis of the cervical canal from 
muscle spasm, having symptoms of back- 
ache and severe dysmenorrhea. This form 
is now used by many gynecologists and 
surgeons, and although it is a complete or 
partial failure in a fair percentage of 
patients, it does relieve some permanently 
and many temporarily. It should be left 
in place for from four to six weeks to obtain 
the best results. 


With the advent of popular literature, 
recommending birth control, there have 
arisen many methods for contraception, 
advocated by social organizations, made 
up of faddists and many well meaning 
individuals who, with their various theories 
for limiting the number of children in 
certain families, have not always taken 
into consideration the harmfulness of 
some of the methods proposed to thwart 
nature’s determination to propagate the 
race. 

In response to the public’s interest in 
birth control, one of the most popular of 
the current methods advocated for pre- 
venting conception has been the introduc- 
tion of some form of stem or button disc 
pessary into the cervical and uterine canal. 
The so-called gold spring pessary is the 
latest improvement on these various instru- 
ments. Illegitimate faddists have been its 
strongest advocates, because the procedure 
has become the means of adding very 
substantial remuneration to their otherwise 
doubtful and unscrupulous practices. Not 
only has it become a very popular instru- 
ment in their hands, but there are a large 
number of none too scrupulous members 
of the medical profession who are advocat- 
ing this supposedly harmless but, as will be 
shown later, all too dangerous instrument. 
Its simplicity of introduction and the 
general demand for some form of birth 
preventative, along with its possibilities for 
financial reward, have given it general 
popular favor. Some surgical instrument 
houses have even made it a feature in their 
current advertising sheets, with the result 


Submitted for publication March 17, 193c 

143 




144 


Amcricnn Journal of Surgery 


Potter — Gold Spring Pessary 


OCTOBCR, 1930 


that one is amazed to find that not only are 
a large number of women wearing it, 
but the number is inereasing very rapidly. 
Some practitioners are passing the word 
about that they are inserting it, and many 
women are making monthi}' visits to have 
the instrument removed, cleansed and 
replaced before or after each menstrual 
C3'cle. 

It is not the purpose of the writer to 
argue for or against the number of children 
that should fall to the lot of any woman to 
deliver and raise; but we should reckon 
ourselves remiss as ph^’sicians if we did 
not warn the profession and Iait\' that the 
wearing of this instrument, instead of 
being a harmless and sure preventative of 
conception, maj* not onlj' cause irreparable 
damage to the female generative organs, 
but a complication of pregnane^’, much 
more dangerous, if not as fruitful, as the 
usual productive labor. 

In the past 3 years I have encountered 
3 cases of ruptured ectopic pregnancy, and 
a phj'sician in a nearb}' cit\’ has informed 
me that one had come under his obser- 
vation in patients who were carr\fing the 
stem and the ectopic fetus at the time 
of examination. The rupture had already’ 
taken place in 2 of these, and in the case 
herein reported, the stem was remo^•ed at 
mjr first examination, but I did not dis- 
cover at the time that the patient had an 
extrauterine pregnanc3\ The diagnosis was 
made later after the embryo had aborted 
through the fimbriated end of the tube. 
The case, herein reported, will show that 
this was part of an unusual sjmdrome 
caused bj'^ this so-called harmless device. 

That fecundation will rarel}" take place in 
the presence of a foreign bodj" in the uterus 
has long been recognized. The introduction 
of something into the cervical or uterine 
canal has alwaj's been the most frequent 
method used to interrupt pregnancj'. The 
strong, positive chemotaxis between the 
ovum and spermatozoon has been nature’s 
means of propagating the race. The verj;^ 
construction of the spring pessarj^ and its 
position in utero make it an ideal scaffold 


for the transit of the spermatozoon through 
the uterus into the tube. Even the small 
rings on the end tend to hold open the 
atria of the tubes at each uterine cornu. 
Bj" the springing open of the instrument 
the uterine canal is held open.* 

The other types of complication ob- 
served are the man\' varieties of pelvic 
inflammatory disease: vaginitis, erosions 
of the cervix, endometritis, metritis and 
chronic salpingitis. In the presence of gon- 
orrheal endocervicitis, the pessar}- is likely 
to cause an ascending infection, resulting in 
an acute salpingitis, pj'osalpinx or a general 
metritis. Some women argue that they use 
pessaries onl\' before and after the menses 
and leave them out for about two to two 
and a half weeks of each month. Such a 
course not only does not insure against 
uterine pregnancy, but their presence 
during this period of congestion makes the 
generative organs much more susceptible 
to local and ascending infections. 

A great manv women are very care- 
less about their vaginal toilets, and the 
care of these pessaries is no exception to 
the rule. Although some have them re- 
moved, cleansed, and re-inserted at 
monthly' or bi-monthh' intervals, man^' are 
left in place for several months. One woman 
who was examined had the usual pelvic 
sj'ndrome, the most prominent sj^mptom 
of which was profuse leucorrhea. I re- 
moved a corroded metal pessary*, which 
had remained in situ for several months. 
It had been introduced bj" one of the 
faddists when he was consulted for some 
method to prevent conception. She was 
told that he would introduce a small 
instrument into the uterus for this purpose, 
but was given no instructions for its 
removal or cleansing. He was informed 
that she intended to move in a short time 

* Since this article was written one patient has come 
under my observation who was seven months pregnant 
and another under the care of one of my colleagues who 
removed one of these pessaries at the time of delivery. 
The latter had not had .a physician until she went into 
labor. In the first c.ase the pessarj' was removed at 
seven months and she went to normal term and gave 
birth to a normal child. These are definite clinical 
evidence that the instrument is not a certain preventive. 
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to another city. Whether from ignorance, 
fear of being exposed by some legitimate 
physician if the instrument were soon 
discovered, or lack of knowledge as to 
whom she should be referred, no instruc- 
tions had been given regarding the kind of 
instrument that had been inserted or for 
her after care. At my first examination a 
foul-smelling, eroded stem that had been 
in the uterus for months was removed. 
The patient had an acute pelvic inflam- 
matory disease, accompanied by leucor- 
rhea, lower abdominal pain and tenderness, 
fever and leucocytosls. She was sent to the 
hospital, where ice caps were applied to 
the lower abdomen and frequent hot 
douches given until the acute symptoms 
subsided. Following her discharge from the 
hospital local treatments were given for 
several months. When treatment was dis- 
continued her condition seemed satis- 
factory, but the salpingitis may have 
caused a permanent sterility, which was 
the desired end, even though the means 
employed had caused pathological changes 
in her pelvic organs, which had made her 
a pelvic invalid for several months. It is 
possible that her reproductive organs may 
have been aflected to the extent of causing 
future acute exacerbations or a more or 
less chronic symptomatolog3\ Who can 
say when a pelvic inflammatory disease is 
cured? 

The following case illustrates a series of 
complications, resulting from its use, and 
should serve as a suflicient warning: 

Patient, married, aged twenty-seven. 

Conjp/a inf: Tachycardia. Nervousness. Mod- 
erate constipation. Menorrhagia. Metrorrhagia. 

Family Histoiy: Two children, youngest 
fourteen months, father and mother, sister, i, 
brother, i, and husband, forty-three years, 
living and well. No goiter, cancer, tuberculosis, 
Bright’s disease or diabetes in the family. 

Past History: Measles, mumps, whooping 
cough. An attack of influenza in 1919 and 1926. 
No tonsillitis. No operations. Fullness of the 
throat since she was in high school. Was 
treated for goiter by her family physician at 
this time. During her adolescence and before 
marriage, she had several attacks of indigestion. 


Avith pain in the right lower quadrant. Was 
told at one time she had had an attack of 
appendicitis. 

Catamenia: Onset at twelve years. Interval 
three weeks and duration six daj^s. Four to five 
napkins daily. No clots. No leucorrhea. 
Married five and a half years. Two children, 
youngest fourteen months. No miscarriages, 
no lacerations, deliveries without forceps. 

Preserit Illness: For the past j'-ear menstrual 
flow has been very much increased. Duration, 
seven days, 5 to 6 napkins dailj\ Has been very 
nervous, at times has had tachycardia. Dys- 
menorrhea and tachj'^cardia have been more 
severe for six weeks. Since that time pulse rate 
has been 1 20-1 30 a minute, very much more 
nervous, face and chest flush easilj’', noticeable 
trembling of her hands. There has never been 
any prominence of the eyes. On account of 
fear of an exacerbation of her goiter symptoms, 
for Avhich she had previously been treated, 
and of becoming pregnant, she had visited an 
osteopath, wlio had introduced a disc spring 
pessary into the uterus to prevent conception. 
She saj's this instrument is still in place. 

Physical Examination: Flushed face and 
mucous membranes. Pulse rate 120 at rest. 
Head: teeth excellent. Tonsils small. Neck: 
has a definite, moderatelj’' enlarged goiter, 
lobulated. Chest: heart sounds normal, but 
rate increased. Lungs, clear. Abdomen: no 
masses, no tenderness. Gynecological: introitus 
marital, no lacerations, some erosions of the 
cervix. A gold disc spring pessar5>- was removed 
at examination. Purulent discharge from the 
cervix. Smear shows streptococci and diplo- 
cocci. Gram positive. Not biscuit shaped. 
Slight enlargement in the right fornix. Thought 
to be an enlarged ovary. No fixation. Knee 
jerks increased. Fine tremor of the fingers. Anal 
sphincter very tight, maj- account for part of 
her constipation. Basal metabolism, +60. 

Diagnosis: Goiter, adenomatous. Endome- 
tritis, hyperplastic. Hyperthyroidism. Erosions 
of the cervix. Chronic constipation. 

Operation: Subtotal thyroidectomy, through 
collar incision. One piece of packing for drain- 
age. Closure, layer by layer. Muscles were not 
divided. 

Dilatation and Curettage. 

Dilatation of sphincter ank 

Patbologxr: Goiter was moderate size. There 
were several difl'use adenomas throughout the 
thyroid gland. Curettings were extremely 
abundant, granular -in type, as profuse a type 
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of chronic, hj’perplastic endometritis as I have 
ever seen. 

pathologist’s report 

Gross Examination: The curettings consist 
of small shreds of endometrium and blood clots. 

The thyroid tissue weighs 54.5 gm. and is in 
two sections. Both sections are uniformly and 
diffuselj'^ enlarged. The cut surface shows a 
translucent, shinj’’, brownish, honej'^comb ap- 
pearance. Cysts and degenerative changes are 
not found. Circumscribed adenomatous areas 
are found. 

Microscopic Examination: Sections from the 
endometrium show ehronic inflammatory 
changes and glandular hjTjerplasia. 

The sections from the thyroid show diffuse 
adenomatous colloid goiter. The acini varj' 
much in size and shape and are fdled with 
colloid. Some acini are quite small and others 
are large and cystic. The pathologA' is that of 
colloid adenomatous goiter. 

Pathological Diagnosis: Endometritis, 

chronic, hyperplastic. Colloid goiter, multiple 
adenomata. 

Course: Wound healed b}’- first intention. 
Packing removed the second day. AJI sutures 
removed the sixth day. At time of discharge, 
there were a few drops of bloody serum 
squeezed through drainage tract. Four days 
following operation, she had drawing sensations 
in both hands, suggestive of a slight para- 
thyroid tetan3^ There was also some slight 
drawing of the toes. Marked dj^spnea and 
apprehension. The following day she had 
another attack, similar to the first, except 
that it was more marked. She was given 6 doses 
of 15 grs. each of calcium lactate everj’’ eight 
hours and the third dai"^ an intravenous injec- 
tion of 10 c.c. of 5 per cent calcium chloride 
solution. She had no further trouble during her 
hospital course. Discharged the tenth day. 

Interval Note: Patient came to mj'^ office two 
daj’^s following her discharge, Januarj’- 15, 1929. 
The following dai" she had a rather severe 
attack of tetany, arms, hands and forearms 
undergoing spastic contractions. Was relieved 
bj' calcium lactate and morphine. Came to 
mj'- office the daj’’ following, and received an 
intravenous injection of 10 c.c. 5 per cent 
calcium chloride. No subsequent attacks of 
tetan3% Wound had completelj'- healed. Ten 
daj^s following discharge from the hospital, 
she menstruated profusel3% Color was slightly 
dark. This was unusual, due to the fact that 


she had had a eurettement at the time of her 
goiter operation. 

Present Illness: On January 30, 1929, exactly 
three weeks after her goiter operation, she had 
severe abdominal cramps, which caused her 
to cry out with pain. The onset was at 3:30 
p.M. I was called over the telephone, and told 
that she was having drawing sensations in the 
legs and arms, with contraction of the fingers 
of both hands and slight drawing of the toes. 
The abdominal cramps were severe. I told the 
famify to give her 15 grains ealcium lactate, 
which she prompt!}’’ vomited. Tliis was re- 
peated, and she vomited again. At 7:00 p . m . 
I was called again, and told that the abdominal 
cramps had become more severe, that she had 
been given morphine without relief, that she 
had arisen from bed to go to the bathroom when 
she become deathly pale and fainted. I immedi- 
ately visited her at her home. 

Was first struck bj- her marked change in 
color since the time of m3' office e.xamination a 
few da3's previous. At that time the color of 
her skin and mucous membranes was good, and 
pulse was 88. She had felt ver3'’ much better 
than at an3’’ time previous to or following her 
goiter operation. Skin and mucous membranes 
are now blanched. Sighing t3Tpe of respiration. 
Pulse rate 1 30-140 and can hardl}* be palpated. 
Lies in bed with her thighs flexed, supporting 
the abdomen with both hands and complaining 
of coIick3' pain in the right lower quadrant. 

Physical Examination: Head: teeth in excel- 
lent condition. Tongue, phar3’nx and tonsillar 
region pallid. Beads of cold sweat on the upper 
lip. Neck: goiter incision has healed b3' first 
intention. No palpable glands in the neck. 
Chest: sighing t3’pe of respiration. Excursion 
shallow. Lungs, breath sounds normal. Heart 
sounds weak. No murmurs. 

Gynecological Examination: Introitus marital, 
cerx’’ix about normal size, slight^ soft. Dark, 
blood3'^ discharge, moderate in amount, from 
external os. Fundus well developed, but seems 
about normal size; probabb' slighth’^ enlarged. 
A soft mass can be felt in the right fornix 
extending from above Poupart’s ligament 
doum behind the uterus and bulging into the 
cul-de-sac. This mass is not rigid, but has a 
dough3' consistenc3'. On manipulation of this, 
she complains of a great deal of pain. Feels 
like fainting. 

Extremities cold. Reflexes normal. There is no 
evidence of an3'’ tetanic contractions of the 
muscles of the feet or hands. 
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Diagnosis: Ruptures ectopic pregnancy. Sent 
to the hospital in an ambulance. 

Operation: Midline, 6 in. subumbilical inci- 
sion. Outer half of the right tube ligated and 
removed. Appendectoinj- by the usual inversion 
method. A v-shaped portion of the left tube 
^Yas removed at tlie left horn to produce 
sterility. Blood in the abdomen was sopped up 
by means of sponges, squeezed through a gauze 
protected funnel into a beaker, containing 
citrate of soda. Five hundred c.c. of blood were 
recovered in this manner and autotransfusion 
of citrated blood performed bj"^ injecting it 
through a needle into the basilic vein. Closure 
layer by layer, without drainage. One thousand 
c.c. of normal saline containing loo gm. glucose 
were given in the muscles of the posterior 
axillary fold. Also, active stimulation started. 

Pathology" The outer half of the tube was 
very much dilated and the embryo had 
extruded itself through the end of the right 
tube, a complete tubal abortion. The embryo 
was intact, surrounded by a sac filled with 
amniotic fluid. In size it appeared to be about 
two to two and one-half months, ^^flaen the 
sac was opened, clear amniotic fluid was dis- 
cliarged. The appendix was long, congested, 
bound down by fine adhesions. There were 
about iFj pints to i quart of free blood and 
blood clots in the cul-de-sac and lower abdom- 
inal cavity. The gall bladder was examined, 
found flaccid, contained no stones. 

pathologist’s report 

Gross Exainination: Specimen, tubal abor- 
tion. The outer portion of the fallopian tube 
is dilated and ruptured and shows a small 
embryo approximately two months old. The 
specimen is well developed, and rests within 
an amniotic sac. The embryo is attached to the 
fallopian tube by an umbilical cord and pla- 
centa. The fallopian tube in this area has a thick 
wall and shows marked hyperplasia of mucous 
folds. The peritoneal surface of the tube is 
somewhat granular and the superficial blood 
vessels are moderately injected. 

The appendix measures 8.5 cm. in length. 
Its wall is thick, firm and fibrous. The super- 
ficial blood vessels are slightly injected. The 
lumen is present. 

Microscopic Examination: Sections from the 
appendix show catarrhal mucous glands with 
small round cell infiltration and lymph tissue 
increiise. The submucosa is thickened and 
shows fibrous tissue increase. The muscle 


layers are thickened and show fibrous tissue 
increase. The serosa is thickened. The super- 
ficial blood vessels are slightlj'’ congested. 
Moderate eosinophile cell infiltration is found. 

Pathological Diagnosis: Tubal abortion. Ap- 
pendicitis, chronic. 

Course: Very stormy for twenty-four hours. 
Pulse rate mounting to 150, very weak at 
times. Clysis repeated. The daj’’ following 
operation, she was ver}’^ much distended, 
complained of gas pains, but there was prac- 
tically no rigidity of the abdominal wall. The 
gas was relieved by repeated enemas and 
pituitrin. The second daj’', calomel was given, 
followed by two sedlitz powders. 

Feb. 3, 1929, condition very much improved. 

Feb. 4, 1929, verj'' much better. Has had no 
suggestion of tetany since the operation for 
ectopic pregnancy. 

Examination: Sept. 15, 1929, normal con- 
valescence. Pulse rate 76. Has had no more 
attacks resembling tetanjL 

Check up Note and Comment: In the review 
of this case, the following points are of interest 
and bring out this sequence of events: 

Patient, who had had a goiter from early 
adolescence, for which she was treated palli- 
ativelj’’, married and had two children. During 
these pregnancies she had a more or less severe 
course, was nervous, and showed some flare-up 
of her goiter. Following the birth of the last 
child, she decided to use means to prevent 
further conception, and visited an osteopath, 
who introduced a gold spring pessary to prevent 
conception. During her whole menstrual 
history, from the onset until the present, she 
had had menorrhagia and metrorrhagia with- 
out any apparent change in the cycle or charac- 
ter of the flow. Having been assured that the 
presence of this pessary would prevent concep- 
tion, she became careless. The uterus would not 
become impregnated on account of the presence 
of a foreign body in the uterine canal, but the 
spermatozoon propelled itself past the uterine 
canal, and impregnated the ovum in the tube. 
As soon as she became pregnant, she developed 
an acute hyperthjToidism, with a very rapid 
course, increased pulse rate, tremor, nervous- 
ness, flushing, sweating and increased basal 
metabolism. Whether or not the slight sickness 
at her stomach was due to her goiter is con- 
jectural. The presence of the foreign body in 
the uterus stimulated uterine contractions, 
and also probably increased peristalsis in the 
impregnated tube. The increased peristaltic 
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wave forced the ovum toward the end of the 
tube, and what was probabl3'^ an extrauterine 
pregnanc\r became a tubal abortion. At the 
time of the goiter operation, the posterior 
capsule and parathjToids were left undisturbed. 
A generous portion of the posterior surface of 
the gland in the neighborhood of the para- 
th3Toids had been left, and there was no dis- 
turbance of the recurrent lar^mgeal nerve, 
because the patient showed no subsequent 
disturbance of the voice, which was additional 
proof that there had been no interference with 
the anatomj’' or blood supph" of the para- 
thj’-roids. Regardless of this, however, she 
developed sj'mptoms of postoperati\'e para- 
thjToid tetanj"^, the cause for which was not 
discovered until the ruptured ex'trauterine 
pregnancj' was discovered. This was relieved 
bj" the administration of calcium salts intra- 
venouslj^ and b\" mouth. It was probabh' due 
to an endocrine upset, caused b\' her pregnane^’-, 
with a disturbance of the internal secretions 
of the ovarj^ th3'^roid gland, paratluToid and 
probabl3' other endocrines. 

In no other wa3" can the tetan3’^ be explained. 
Pregnancy causes a change in the metabolism 
of the glands of internal secretion, especiall3' 
of the th3Toid, mammar3' glands, ovaries and 
parath3Toids. We often see calcium metabolism 
upset during pregnanc3% due to the actl%^ation 
or insufficienc3’^ of the parath3Toids. This is 
often e.xhibited 83’’ h3'pocalcemia, deficient 
calcium in the breast milk, falling out and 
brittleness of the teeth, with chipping off of 
the enamel. It would be interesting to check 
the blood calcium in a series of pregnancies. 

Since the removal of the ectopic there have 
been no S3"mptoms or signs of parath3Toid 
disturbance or tetan^x The histor3- of long 
e.visting attacks of indigestion, with pain in 
the right lower quadrant, were probabty 
caused 83' the appendix, the pathological report 


showing a chronic appendicitis. The clinical 
patholog3' was sufficient indication for its 
removal, which added ver3- little hazard to the 
operation. On account of her recent operation 
for goiter, the h3'perth3Toidism during preg- 
nanc3', ^ong standing histor3' of nervousness 
and metabolic disturbances, accentuated b3' a 
fear of pregnanct', and the fact that there is 
an inclination on her part to emplo3- dangerous 
methods for contraception, it was thought best 
to sterilize her 83- removing a v-shaped portion 
of the unaffected tube.^ 

COXCLUSIOXS 

Due to modern economic conditions, the 
high cost of living, the love of women for 
iuxurt' instead of families and domestic life, 
crowded living conditions, growing propa- 
ganda for birth control, and increasing 
tendencx', not only illegitimate practi- 
tioners to use these instruments, but also 
for men in the regular profession to sur- 
render to the demands of married folk to 
use dangerous methods to prevent concep- 
tion, this era of the use of the so-called 
harmless gold pessarx* has come into x-ogue. 

That its so-called harmless character has 
been disprox'ed is amplx' demonstrated b}" 
the common incidence of e.xtra-utenne 
pregnancx' and pelxdc inflammatorx" disease 
accompan3'ing or folloxxing, its use. 

’ Since this article was written two of my Colleagues, 
Dr. John I. Byrn and Dr. Frank X. Hartigan, have 
reported at staff meetings 2 . cases of general peritonitis, 
confirmed by autopsy, caused by the introduction o 
this instrument by the same osteopath. In both in- 
stances the pessary had been to pre^’cnt conception 
and there was no pathological evidence that a pregnanct 
existed at the time of or subsequent to its introduction. 
These reports clearly throw the danger and seriousness 
of the procedure e\’en in the absence of pregnanej. 



PERFORATED TYPHOID ULCER 

CLOSED BY PRIMARY ENTEROSTOMY 
Lon W. Grove, m.d. 

ATLANTA, GA. 


T he following case of perforated 
typhoid ulcer is of Interest; first, 
because while it is now a compara- 
tively rare condition, it must be considered 
in the dlft'erential diagnosis of the acute 
abdomen; and second, because this case 
presents very interesting and unusual 
features. 

Mr. P. L. C. white, male, nineteen years of 
age, was admitted to W’esley Memorial Hospi- 
tal, February i6, 1929. His chief complaint 
was abdominal pain and tenderness. The 
previous history was essentially negati\’e until 
two weeks before admission; during this time, 
he had had a daily rise of temperature, and was 
thought to have malaria. He had been treated 
with quinine, but was not confined to bed. 

At midnight (approximately twelve hours 
before admission) he was seized with a sudden 
and violent abdominal pain, which was 
immediately followed by nausea and vomiting. 
He was seen by Iiis famih* physician and given 
a dose of magnesium sulphate. The pain con- 
tinued, and the following morning he was 
seen by a consultant, who diagnosed his condi- 
tion as acute peritonitis. He was admitted to 
Wesley Memorial Hospital at noon of the same 
day, and was seen by me two hours later. 

The physical examination was essentially 
negative, except that he appeared to be acutely 
ill, his temperature was 104, with a pulse of 
1 10 and the abdomen was board-like and tender 
throughout. The urine examination was essen- 
tially negative. The blood count revealed a 
leucocytosis of 22,000, with 95 per cent poly- 
morphonuclears. A diagnosis of acute peri- 
tonitis was made, and immediate operation 
advised. 

Under ethylene anesthesia, a right rectus 
incision was made, and when the peritoneum 
was opened, fecal material escaped from the 
wound. An exploration revealed a perforation 
in the ileum, the size of a lead pencil, approxi- 
mately 10 in. from the cecum. The abdominal 
cavity contained fecal material, which was 


still escaping from the perforation. (This was 
probably increased by the dose of magnesium 
sulphate). In addition to the perforation, there 



Fig. I (a). Perforation in ilciim witli two necrotic areas 
just above, (n). Enterostomy tube placed in perfora- 
tion witli portion of omentum sutured around tube. 
Two necrotic areas reinforced by Lcmbert sutures, 
(c). Wound lightly closed with two cigarette drains 
in pelvis and one in right kidney fossa. Enterostomy 
tube appears in center of wound. 

were two necrotic areas about to perforate. A 
No. 18 catheter was placed in the perforation 
with the end toward the cecum, and fixed with 
two purse string sutures of chromic catgut. 
The two additional necrotic areas were rein- 
forced by Lembert sutures. The head of the 
table was then raised, and by use of suction 
and moist sponges, the upper abdomen was 
cleansed as thoroughly as possible. He was 
then placed in the Trendelenburg position, 
and the pelvic cavity treated likewise. Follow- 
ing this, drains were placed in the pelvis and 
right kidney fossa. The peritoneum was 
sutured lightly and through and through 
sutures of silkworm gut completed the closure. 
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Postoperative Course: The enterostomy tube 
functioned almost immediatelj% and during the 
first twentj^'four hours, drained more than a 
gallon of fecal material. His convalesence was 
remarkabh' smooth, with surprisingly little 
distention. The enterostomy tube was expelled 
on the fifth day, and following this, the enter- 
ostomy opening closed promptly. The sub- 
sequent treatment rvas directed along the 
usual lines prescribed for localized suppurative 
peritonitis. 


DISCUSSION 

It is believed that this case offered ideal 
indications for a primary enterostomy. 
It was a quick and efficient method of 
closing the perforation, at the same time 
protecting the two additional necrotic 
areas, and was the best method of insuring 
against an ileus. The tube functioned 
immediately, and the enterostomy closed 
promptK' after the tube had been expelled. 



CARCINOMA OF CERVIX UTERI 

WITH SPECIAL REFERENCE TO ITS OCCURRENCE IN EARLY LIFE* 

Charles H. Lupton, m.d. 

NORFOLK, VIRGINIA 


C arcinoma of the cervix because 
of its frequent occurrence is of 
especial interest to the profession. 
It is not definitely known whether car- 
cinoma of the cervix is on the increase or 
not, though it is believed bj- many that 
it is, and the literature strongh^ suggests 
an increase; but we do know that many 
more cases are being diagnosed now than 
formerly on account of increased interest 
and because of increased knowledge of the 
subject of carcinoma on the part of both 
the profession and laity. 

There is no subject in the realm of 
medicine which should receive greater 
interest on the part of the profession than 
carcinoma. To diagnose these cases early 
and thereby reduce the number of deaths 
from this condition, will require even 
greater interest on the part of the profes- 
sion. The important fact for us to keep in 
mind is early diagnosis, and early diagnosis 
will be brought about onlj’^ bj' keeping in 
mind the conditions that predispose to 
cancer; in other words keeping in mind the 
precancerous conditions. By careful obser- 
vation and treatment of these precancerous 
conditions the incidence of cancer will be 
reduced, and the cases developing cancer 
will come under observation earlier. 


INCIDENCE 

Carcinoma of the cervix is seen most 
often from forty to fifty-five years of age, 
but it also occurs in both the young and 
old. Therefore, to think of it only in what 
has been termed the cancer-age is mislead- 
ing. Schmitz gives the incidence of cancer 
of cervix at various age periods as follows: 
twent3'-one to thirti', 4.2 per cent; thirty- 
one to fortxy 18.2 per cent; fortj'-one to 
35 per cent; fiftx'-one to sixt}', 33-2 
per cent; sixtj'-one to se\'ent\', 8.9 per cent 
fort3"-six to fift3'-fix"e, 41-5 per cent; 
one to sixt3q 67 per cent. According to the 
literature I have been able to find, cancer 
of the cervix occurring during the first 
twent3" 3'ears of life is rare. 

Adolph Bormer reports a case of car- 
cinoma of the cerx'ix in a girl of thirteen 
(I wish to acknowledge that the greater 
part of the statistical data on the incidence 
of cancer of the cerxdx in earlx" life in tms 
paper was obtained from his report). He 
made a ver3’’ thorough search of the 
literature on the occurrence of carcinoma 
of the cerxrix in earh- life and he w^ able 
to find onl3' 2 cases 3-ounger than his oi™ 
that could be considered authentic. Glock- 
ner reported a case of adenocarcinoma oi 
the cervTC in a girl of seven. Gaxraud 


^ Read before the Norfolk Countj’ Aledical Society, June 9, 1930- 
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reporting on the literature up to 1911 was 
able to find only 3 cases in the first twenty 
years of life. They were the cases reported 
by Tschoop, Eckhardt and Ganghofer. 
Gusserow’s statistics on 3471 cases show 
only 2 cases under twenty years of age. 
Koblanck reporting on 6354 cases was able 
to find only 2 cases under twenty years of 
age and they were included in Gusserow’s 
report. Schauta reported a case of cancer 
of the cervix in a girl of seventeen; Frankel, 
Cragin and DeRouville each reported a 
case in patients aged eighteen. Taylor and 
Peightal in their report on cancer of the 
cervix for the Roosevelt Hospital for 
1924 gave 2 cases occurring in their services 
under twenty years of age, one patient 
being twelve years old and the other being 
nineteen. Darnall reported a case in a 
colored girl of twenty who gave no history* 
of pregnancy. Kehrer and Neumann re- 
ported a case in a child sixteen months 
and Arthur H. Morse reported a case in a 
child ten years of age, both of these cases 
being reported as carcinoma of the genital 
tract, and from their pathological reports 
it is not believed that either case had 
its origin in the cervix, but probably 
originated in the fundus. Perhaps a num- 
ber of other cases have been reported as 
occurring during the first twentj' years of 
life, but I was unable to find them. The 
diagnoses in some of the cases mentioned 
here have been questioned because of 
no laboratory report or because the labora- 
tory report itself has been doubted. From 
these reports it is evident then that cancer 
of the ' cervix occurring during the first 
twenty years of life is rare, but it does occur 
and that fact should be kept in mind. There 
seems to be an increasing number of cases 
reported as occurring before thirty years 
of age. 

It is believed that cancer of the cervix 
occurs only in cervices that have been the 
seat of inflammatory disease or in cerHces 
that have had some traumatic lesion (the 
trauma usually resulting from pregnancy). 
It has been estimated by some of the older 
writers that about 95 per cent of the cases 


of cancer of the cervix occur in women 
who have been pregnant and that the 
majority of them have had more than one 
prenancy. The more recent reports indicate 
that a considerably smaller number than 
95 per cent of the women having cancer of 
the cervix, have been pregnant. Schmitz 
found in 400 cases of cancer of the cervix 
that 14.75 per cent occurred in nulliparas 
and 19.5 per cent occurred in primiparas. 
He also found that the percentage of 
pregnancies is about the same in women of 
the so-called cancer age who do not have 
cancer, as it is in those who have cancer of 
the cervix; he therefore concludes that 
probably chronic infection and bacterial 
invasion predispose to cancer of the cervix, 
and that the number of pregnancies prob- 
ably plays a secondary role as a predis- 
posing factor. 

Cancer of the cervix may begin in the 
squamous epithelium of the cervix, in the 
endocervix proper or in that portion of 
the cervix where there is a transition from 
the squamous epithelium to the true mucous 
cells of the endocervix. Cancer starting in 
the squamous epithelium of the vaginal 
portion of the cervix will be of the true 
squamous cell type, whereas if the begin- 
ning is in the endocervix or in the transi- 
tional epithelium, it will first begin as an 
adenocarcinoma; but as it grows it often 
takes on the squamous cell variety. Occa- 
sionally we find the adenoid type persist- 
ing, but the great majority of cases when 
seen are of the squamous cell variety. 
Cancer originating from the squamous 
epithelium of the cervix grows outward as 
a mass into the vagina and has a cauliflower 
appearance. Cancer originating from the 
endocervix usually grows inward, but may 
grow outward as a papillary growth. Can- 
cers originating from the endocervix are 
most dangerous, because they metastasize 
earlier to the parametrium; on the other 
hand cancers originating from the squa- 
mous epithelium of the cervix will metas- 
tasize earlier to the bladder and to the 
regional lymph glands. 
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SYMPTOMS 

The principal symptoms of cancer of 
the cervix in the order of their occurrence 
and importance are; leucorrhea, hemor- 
rhage and pain. Leucorrhea is the first 
sjTOptom of cancer of the cervix. I do not 
mean that more patients complain of 
leucorrhae than any other symptom when 
first seen, for Schmitz states in his series 
that 61.5 per cent complained of hemor- 
rhage; but if we could see these patients in 
the very beginning we would find a 
leucorrhea in most instances. Leucorrhea 
is a condition which should demand care- 
ful investigation. It is due to varied 
causes, and it is necessary to determine if 
possible the specific cause of every leucor- 
rhea. We are prone to look upon leucorrhea 
too lightly. It is true that a certain amount 
of vaginal secretions is normal, but a 
definite leucorrhea is due to pathology, 
and we should try to determine the nature 
of the pathology, whether benign or 
malignant. Slight increase of vaginal dis- 
charges should make us suspicious of 
beginning carcinoma of the cervix. It is 
not intended to give the impression that 
all leucorrheas are beginning carcinomas; 
in fact only a small percentage of leu- 
corrheas is due to carcinoma of the cervdx, 
but cancer is a most serious condition and 
we cannot be over cautious in keeping in 
mind that leucorrheas may be the begin- 
ning of carcinoma. Of the cardinal symp- 
toms of carcinoma of the cervix, increased 
vaginal discharge is the first, and there- 
fore the most important sign. 

Hemorrhage is the sj^mptom which 
causes most patients with carcinoma of 
the cervix to seek the services of a phj^si- 
cian. Hemorrhage results from necrosis of 
the tumor mass and from trauma. The 
cauliflower variety bleeds more readily 
than those of the infiltrating t3^pe; there- 
fore they are recognized earlier than those 
originating from the endocervix. Bleeding 
in the cauliflower variety is often profuse. 
Irregular bleeding, whether occurring as 
a menorrhagia or as a metorrhagia, and 


whether slight or profuse should demand 
careful investigation. 

Pain is a late s^-mptom, and if we are to 
effect cures in these cases we must get 
them before thej" have reached the stage of 
pain. Pain is caused bj' metastasizes to 
the parametrium and to the regional lymph 
glands. These patients practicall}" never 
complain of pain as long as the growth is 
confined to the cer\dx, so it is eas}' to 
realize when these patients have reached 
the stage of pain that thej' are practically 
all inoperable and that man}' of them are 
hopeless to any form of treatment. 


DIAGNOSIS 

A positive diagnosis can be made only 
from a pathological examination, but it is 
a dangerous procedure to take a section 
from the cervix and not be prepared to 
institute immediate treatment. When a 
section is removed for diagnosis, the wound 
should be cauterized immediately with 
actual cautery. Whenever there is doubt as 
to the diagnosis a curettage should be 
performed or a section removed for patho- 
logical e.xamination. In the examination 
of the cervix we should alwaj'S make a 
direct inspection of it. A bimanual examina- 
tion is also necessar}' in these cases. 


REPORT OF A CASE 

The following case is reported because 
of its occurrence in a woman twenty years 
of age. 

O. B. colored, aged twenty. (Date of birth 
March 4, 1907. She was born in the country 
and no birth record is available, but both 
parents assured me that the given date is 
correct), married, nullipara. Was first seen 
October 13, 1927. She gave the following 
history: About eight months previously she 
noticed a whitish vaginal discharge. There 
was a gradual increase of the discharge and it 
became slightly yellow. She first sought aid 
at a local clinic, about three months after 
noticing the leucorrhea. She was given a 
powder for a douche, but her condition did noi. 
improve and about a month later or four 
months after the appearance of the leucorrhea 
she began to flow more frequently than usual. 
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At first there ^Yas only a slight increase of 
irregularity, but the condition soon became 
worse until she was llowing two or three 


far as it went it justified the probable diagnosis 
of malignancj\ From the history, the appear- 
ance of the mass and from the pathological 


/ 


Fig. I. 

times each month. At that time slie decided to 
call a private physician, which was about three 
months after the beginning of irregular and 
excessive flowing. He made a bimanual 
examination, but the examination was made 
at home and he did not use a speculum, the 
diagnosis not being determined. The bleeding 
continued to get worse and when she came to 
see me, she stated she had flowed every day 
for the past twenty days. When I first saw her 
it had been eight months since the leucorrhea 
began. 

The following condition was found on 
e.vamination: the cervix had a cauliflower 
appearance and it was about the size of a large 
English walnut. There was considerable raw 
surface and the bleeding was profuse. The mass 
was bleeding so freely that it was necessary to 
keep sponging almost constanth^ to get a good 
view. The mass was necrotic and two pieces oi 
tissue, each of which was about an inch long, 
t-2' in. and in. thick came from it during 
sponging. The cervical canal could not be seen, 
but was felt anteriorly, the mass originating 
from the posterior lip. The fundus was slightly 
posterior, but was of normal size. There was 
no particular tenderness of the adnexa and 
there was no fixation of the uterus. The patient 
stated she had had ver}' little pain. The 
sloughed tissue was examined by Dr. E. L. 
Straub, pathologist, Norfolk Protestant Hospi- 
tal, who stated the tissue block was not ade- 
quate for the demonstration for all the 
pathological criteria of malignanc3% but as 






Fig. 2. 


report it was felt certain that the condition 
was one of malignancy. 

It was decided that this case would probablj^ 
be more amenable to radium therapj’- than to 
any other form of treatment. (I wish to express 
my appreciation at this time to Drs. Gwathmey 
and Magruder for using their radium in this 
case.) On October 19, 1927 under gas-oxygen- 
ether anesthesia a section was taken from the 
mass before the application of radium was 
made. Four tubes of radium (12).^ mg. each) 
were inserted into the mass and they remained 
in situ for forty-eight hours. The section 
obtained from the mass demonstrated definitely 
the condition to be a squamous cell carcinoma 
of the cervix. The bleeding continued to show a 
gradual decrease, and there was a gradual 
decrease of the purulent discharge after the 
first week. 

By December 10 or about seven weeks after 
the application of radium, the bleeding from 
the cervix had entirely ceased, and by January 
5, 1928 there appeared to be practically 
complete epithelization of the cervix. During 
this period the cerv-ix had gradually decreased 
in size, until it was only about 25 per cent 
larger than a normal cervix. At this time the 
patient was feeling considerably better; she 
had gained sonre weight; there were no masses 
in the adne.\a or any evidence suggestive of 
metastasizes and we thought we had an e.xcel- 
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lent chance for a cure. During the latter part been unable to be out of bed since the last 
of February however she began to have a application of radium. The temperature was 
purulent discharge and a few days later she i 02° f . and the pulse 104. The blood exam- 



ple. 3. Fig. 4. 


began to bleed. On inspection of the cerx’ix ination then was as follows: Right Blood 
it was found that the bleeding was coming Corpuscles 3,330,000. w.b.c. 22,400. Pol5’’mor- 
from the posterior lip and from the cervical phonuclears 79 per cent. Hb 60 per cent. Lap- 
canal. At that time a small firm mass about the arotomy was ad-\-ised because it seemed evident 
size of a small bird’s egg had developed in the there must be some pus present, but the 
right adnexa. This mass had not been present patient refused operation. She continued to 
on any previous examination. run a septic temperature and the pelvic mass 

On March 9, 1928, 50 mg. of radium were grew more pronounced. She later consented to 
inserted into the cervical canal, remaining in an operation and on June ii a laparotomj' 
place for twenty-four hours. The patient felt was performed under ethjdene anesthesia, 
fairlx’’ comfortable until March 13, when she There was an inflammatory mass invohdng 
developed considerable pain in the right lower the uterus, tubes, ovaries and a small part of 
abdomen. There was considerable tenderness the small intestine, which filled the right half 
and rigidit5T in the right lower quadrant. The of the pelvis and extended above the pehac 
bleeding had ceased but there was a profuse brim. Even though there was considerable pus 
purulent discharge. Fever developed, the pain present and most of the mass was evidentlj' 
and tenderness increased and the upper part inflammatorj’’, it was felt certain that part of 
of the right thigh began to swell. It was first the mass was due to metastasizes, 
thought that these symptoms might be the The swelling in the right lower abdomen and 
result of a thrombophlebitis. Although the m the right groin increased until there vas 
patient s general condition appeared improved some fluctuation, and it was evident there vas 
for a while, the mass in the right adnexa some free pus in that area. On August 16, 
increased in size. There was practically verj^ 4,^ c.c. of a purulent and partly gelatinous 
little pain in the right thigh. It then became substance was vdthdrawn from the area of 
more evident that the swelling of the thigh fluctuation in the right lower abdomen. u 
was due to involvement of the pelvic lymph continued to withdraw about 200 to 300 c.^ 
glands, though part of the condition resulted of fluid from this area twice weekl3'. It should 
from the infection. be stated that long before this fluid accumu- 

On June 3, 1928 the patient was sent back lated the advisabilit3'' of another laparotom} 
to the hospital and it is to be noted she had was discussed and it was thought inadvisable. 
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About the last of August an incision ^Yas mcade 
in the right lower abdominal wall just above 
the outer half of Poupart’s ligament and the 
wound was drained. Both the abdominal wound 
and the ineision in the abdominal wall con- 
tinued to drain freely. The patient’s condition 
was rapidly getting worse and she insisted on 
going home August 31, 1928. It should be 
stated that this patient had a four plus Wasser- 
mann reaction and that she received antiluetic 
treatment. The patient’s condition continued 
to grow worse and she died September 28, 
1928, which was less than one year from the 
time she was first seen. We were unable to get 
an autopsj'', and even though this patient had 
a severe septic condition, we are confident 
there was marked metastasizes from the cervix. 
It is probably safe to assume that metastasizes 
had already occurred when this patient was 
first seen, even though no evidence of metasta- 
sizes could be made out. This case was so far 
advanced, that the outcome would have 
probably been tlie same regardless of the treat- 
ment. However, after ha\’-ing had more experi- 
ence in the management of these cases, I 
believe the patient would ha\'e had a better 
chance if the greater part of the tumor mass 
had been destroyed by cauterization before 
the application of radium was made and if 
radium had been buried in the broad ligaments 
for the purpose of sealing oil' the Ijmiphatics. 
The dosage of radium used should have been 
increased, so that the combined dosage in the 
cervix and broad ligaments would have been 
about 4000 mg. hours, and later deep roentgen- 
ray therapy employed. The regret in this case, 
however, is the fact the patient was not seen 
earlier. 

TREATiMENT 

Report No. 40, Public Health and 
Medical Subjects, Ministry of Health, 
London, states that surgery gives slightly 
better results among the operative cases 
than radium. Lynch in his report concludes 
there is a chance of improving the total 
number of cures by operating radically in 
the early cases in which preoperative 
radium has been given and possibly post- 
operative deep roentgen-ray therapy has 
been employed, provided there is a limited 
operative mortality. Five-year end-results 
for radium or radium and roensten-ravs 


for various clinics averaged 14.2 per cent. 
Five-year end-results for surgery in the 
Johns Hopkins series were 26.6 per cent; 
while five-3^ear end-results for surgery in 
Graves’ series were 18.5 per cent. Taylor 
and Peightal in their report on cancer of 
the cervix for the Roosevelt Hospital for 
1924, state that radium or radium com- 
bined with x-radiation gave best results in 
advanced cases. Their five-year end-results 
from Iij’^sterectomy in early cases gave 25 
per cent cures, wLile hysterectoni}- com- 
bined with radium in the early cases gave 
3 1 per cent cures for five j’^ears. Operability 
decreases with advancing j^ears and the 
end-results are slightly less favorable 
according to Report No. 40, Ministry of 
Health, London, which is contrary to most 
teachings that the younger the patient the 
less favorable the prognosis. Norris states 
there is a definite trend away from hyster- 
ectomy with its high mortality rate and 
frequent postoperative complications. He 
thinks the end-results are no better from 
h3^sterectomy than from irradiation. Norris 
gives his five-year end-results on all cases 
of cancer of the cervix treated with radium 
as 13.8 per cent; his earty cases treated by 
cauterj^ amputation and irradiation gave 
83 per cent cures; while his earl}' cases 
treated b}' irradiation alone gave 28.5 per 
cent results. He attributes the better 
results in the group treated b}' amputation, 
cauter}' and irradiation, mainly to the fact 
that removal of the cervix gives a better 
and more accurate application of the 
radium. He states that in the Clark Clinic 
the}' have not submitted a case of cervical 
carcinoma to hysterectomy for five years. 
The importance of removal of the tumor 
mass by cauterization before the appli- 
cation of radium, and the importance of 
burying radium in the broad ligaments for 
the purpose of sealing off the lymphatics 
has been thoroughly stressed by Dr. 
Robert L. Pa}Tie, he also uses postoperative 
deep roengten-ray therapy. Even though 
Dr. Payne prefers radium to any other 
method of treatment, he believes that the 
simple application of radium is often 
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inadequate and should be supplemented 
as stated here. 

The following are some of the conclusions 
reached by the committee for the American 
College of Surgeons on the treatment of 
cancer of the cervix, with all cases having 
a minimum follow-up period of five years: 

The successful cases were all treated 
with radium or by hysterectom}'. No cures 
were obtained bj’' other methods. The pri- 
mary cases show 9 per cent and the recur- 
rent cases show 8 per cent alive and well. 

In the early favorable and borderline 
groups, hysterectomy alone gave success- 
ful results in i case in 5. Hysterectomy 
with radium, either before or after, gave 
better results than i in 4, but there was an 
operative mortality of 18 per cent in all 
cases of hysterectomy. Radium with or 
without cautery gave successful results in 
about I case in 6, but without operative 
mortality. The best results, i successful 
case out of 3, were obtained in cases in 
which both radium and cautery were 
employed. 


In the treatment of recurrent cases 
after hysterectomy, and in cases of cancer 
of the cervical stump, the use of radium is 
to be preferred to other methods. 

The value of radium as a palliative 
measure in advanced cases is beyond 
dispute. In the more advanced cases cures 
either by radiation or by hysterectomy 
were very few. 

From the literature then it seems that 
practically all writers are agreed that 
radium or radium combined with cauterj' 
and deep roentgen-raj’^ therapy is the 
proper treatment for borderline and ad- 
vanced cases of cancer of the cer\'ix. The 
treatment of the earl3’^ cases of cancer of the 
cerA’^ix is still subject to controversy, but 
there can be no doubt about there being 
a trend away from hj’sterectomj' even in 
the earl}' cases. More and more radium is 
being used in the treatment of cancer of 
the cer^^.x, and some authorities believe 
that radium combined with cauterj' and 
deep roentgen-ray therapy to be the only 
treatment for it. 
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X'RAY DIAGNOSIS OF BONE SARCOMA BY MAIL 


O N September 14, 15 and i6th, 1930, a 
notable meeting Yvas held at the 
Belvedere Hotel, Baltimore, Md. 
The meeting was organized by Dr. Joseph 
Colt Bloodgood under the auspices of the 
Surgical Pathological Laboratory of Johns 
Hopkins Hospital and the Chemical Foun- 
dation for the Study of Bone Tumors, 
recently established at Johns Hopkins 
Hospital by Mr. Francis P. Garvan. Dr. 
Bloodgood, in his introductory remarks, 
stated that invitations had been sent out 
to eight thousand radiologists by Mr. J. R. 
Bruce, Business Manager of the journal. 
Radiology. The American College of Sur- 
geons, through the courtesy of Dr. Bow- 
man C. CroYvell, had sent invitations to all 
the standard hospitals in the country, and 
Mr. William V. BulFum, General Manager 
of The Chemical Foundation, had taken 


charge of more than ten thousand invita- 
tions. Three-hundred and sixty men, mostly 
radiologists, registered for the meeting. 

In his introductory remarks, Dr. Blood- 
good said: 

In these imitations we stated the object of 
this meeting is an attempt to bring before the 
profession in the form of post-graduate teaching 
the up to date information which will lead in 
practice to the earlier and more accurate 
roentgenological examination of bone diseases 
and bone tumors and the early and most 
adYxantageous forms of treatment. The records 
of more than 3000 cases of bone diseases and 
bone tumors Yvhich have accumulated in the 
Surgical Pathological Laboratory of the Johns 
Hopkins Hospital and University for the last 
forty years shoYV that up to 1913 there was not 
a single verified case of sarcoma (cancer of 
bone), cured by any treatment. In 1921 when 
the number of cases was less than 500 there 
157 
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were 4 per cent of cures by amputation only. 
Figures for 1930 show an increase to almost 
30 per cent of patients who are living five 
years or more after treatment. Tlic actual 
figures vary from ii to 41 per cent in the 
different types of sarcoma. The cures have been 
accomplished chiefly by amputation, nc.vt by 
resection of the bone involved, and third by 
irradiation with .v-ray or radium. 

There is only one explanation of tliis tre- 
mendous and startling improvement in cures 
and that is the people have been educated 
through the press on the importance of imme- 
diate .v-ray examination whenc\-er tlicrc is 
any sj-mptom of pain or swelling in the region 
of a bone or a joint, whether there has been an 
injury or not. The people have been educated 
to disagree with their doctor if they make a 
diagnosis of rheumatism, neuritis, bruise, 
sprain, Charley horse, growing pains, without 
an .v-ray e.xamination. It is perfectly possible 
for the press to get this knowledge to cverj’ 
individual in the civilized world. 

The program consisted of specially 
prepared papers or addresses on different 
types of bone tumors and conditions 
simulating neoplasms of the bones. There 
were six such papers on Monday, three on 
Tuesday and three on Wednesdaj'. Be- 
tween the reading of these special papers 
was carried on the original part of the 
program, that is, throwing upon the screen 
simultaneously, four slides illustrating: 
(r) the roentgenological appearance of the 
bone before amputation or other treatment, 
(2) the specimen after amputation, (3) the 
histological appearance of the tumor. 
A brief clinical history was given and then 
ever}' one in the audience was asked to 
write upon a card his own diagnosis. The 
cards were collected and the results 
announced. Sixty such cases were presented 
during the three days. While a large 
number of men made a correct diagnosis, 
in some cases men of the largest experience 
in the study of v-ray diagnosis of bone 
tumors, failed. This could only be expected 
inasmuch as the diagnosis of bone from the 
roentgenogram alone is often extremely 
difficult. 

Dr. Bloodgood deserves great credit for 


having organized such a meeting which 
entailed a vast amount of work. There is no 
doubt that it did a great deal of good and 
that most of the men came away from it 
with a greater knowledge of how to diag- 
nose and how to treat a case of bone sar- 
coma. It is hoped that they also learned 
more about the difficulties associated with 
the diagnosis of these tumors. The reports 
of the meeting in the daily press, unfor- 
tunately, we believe, laid greater stress 
upon the ease and certainty of diagnosis 
than upon the difficulties and often uncer- 
tainties. Under a news item entitled 
“Remote Patient May Have Care of 
Specialists,”* we find the following: 

The recent great steps forward in radioiog}', 
especially as a means of diagnosis, it was 
pointed out, have contributed the additional 
virtue of enabling specialists in distant cities 
to accurately determine the condition of bed- 
ridden patients in small towns, who could not 
possibly be transported to a clinic. 

Photographs taken by .v-rays may now be 
mailed by special delivery to a specialist and 
the trouble diagnosed and a treatment pre- 
scribed with just as much accuracy as if the 
specialist were to visit the patient or the 
patient were brought to the clinic. 

We believe a great deal of harm will be 
caused by creating the impression that the 
diagnosis of bone sarcoma, especially m 
the early stages when it must be made m 
order to give a reasonable chance of cure, 
is so easy that all we have to do is to send 
a roentgenogram of the bone to an expert 
radiologist and get back a positive diag- 
nosis by return mail. Nothing could be 
further from the truth nor from fact than 
that it is possible to make a correct diag- 
nosis of a bone sarcoma from the roent- 
genogram alone in all cases. There are 
many cases, in the early stages of the 
disease, in which it is impossible to make a 
diagnosis from the roentgenogram^ even 
w'hen supplemented by the clinical history. 
In these cases to make a correct diagnosis 
the following is required: a careful physical 
examination by a surgeon of large experi- 

*N. Y. Herald-Tribune, Sept. 2i, 1930* 
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ence in dealing with bone tumors. He must 
get a careful history of the case with 
especial reference to antecedent local 
trauma. He must study the location of the 
tumor, its consistence, the color and 
texture of the overlying skin, and the 
presence of local or general temperature. 
In addition m a very considerable number 
of cases a biopsy will be necessary before 
one can make a correct diagnosis. The 
biopsy should be performed by the man 
who is ultimately to have charge of the 
treatment. He must be familiar with both 
the macroscopical appearance of the tumor 
and the histological structure of the 


different varieties of bone tumors and 
inflammatory lesions of bone. In addition, 
he will naturally have had a large experi- 
ence in the interpretation of roentgeno- 
grams of bone tumors. The surgeon must 
be able to correlate all these different and 
valuable aids to diagnosis, and must weigh 
the evidence carefully before he can advise 
the best method of treatment. In short, 
it requires the cooperation of the surgeon, 
the pathologist and the roentgenologist 
to make a correct diagnosis of bone sar- 
coma especially in the earty stages of the 
disease. 

William B. Coley. 


THE LOCALIZATION AND EXTRACTION OF FOREIGN BODIES 


T here are some extremely simple 
and easily accomplished methods 
for the localization and extraction 
of foreign bodies. The basic principles 
are as old as mathematics and were applied 
in radiology within three months of Roent- 
gen’s first publication. Buguet and Gascard 
had the distinction of the first published 
application of trlangulation to the radio- 
logical estimation of the position and depth 
of an opaque foreign substance in the 
human body. Sir James Mackenzie-David-. 
son devised the crossed thread method of 
visualizing and simplifying the triangula- 
tion method which found such wide use 
during the World War. The “nearest 
point” method, the “harpoon” method, 
the “parallax” method, the method of 
“rotation of the part through ninety 
degrees,” and numerous other devices 
were popularized by the millions of oppor- 
tunities offered during the great conflict. 
Especially in the French and German 
armies removal of projectiles and other 
foreign bodies under fluoroscopic control 
was the favorite method of extraction 
where the surgeon found difficulty in 
locating the offending substance with the 
aid of the marks put on the part by the 
radiologist during the fluoroscopic locali- 


zation. In the United States army these 
methods were widely taught but our 
participation in the conflict was not of 
long enough duration to allow the develop- 
ment of anything like an established 
method or technic. It was not at all 
generally realized, except by the American 
physicians who actually served in the 
forward battle area, that foreign body 
localization could be satisfactority per- 
formed by the aid of the fluoroscope, 
without any radiographic assistance, in 
all but a very small proportion of cases, 
or that radiologic aid when needed dur- 
ing the extraction of such projectiles was 
immediately available by the use of the 
fluoroscope, either in the x-ray department 
or by portable x-ray apparatus and bonnet 
fluoroscopes used in the operating room. 

Because of the relatively short appren- 
ticeship of most American pitysicians in 
war surgery and the considerable lapse 
of time since the close of hostilities, it 
seems to be a fact that in the average 
hospital in the United States the fluoro- 
scope is not being sufficiently or properly 
used as an aid in finding and removing 
such foreign bodies as are encountered in 
peace times. Instead of rapid, economical 
fluoroscopic localization, there is a rever- 
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sion to the older and more expensive 
method of stereoscopic films or films in 
two directions. And for the extraction of 
the offending particles one seldom secs 
use made of lluoroscopic aid. As a matter 
of national preparedness against military 
contingencies, as well as in the interests 
of economy of time and materials, one 
should urge the more general adoption 
of the war proved methods of fluoroscopic 
aid in the operating room. 

The removal of superficially lodged 
needles, nails and other foreign bodies 
commonly encountered in civil life is 
often seen as a tedious, long drawn out 
operation trying the patience of both 
surgeon and patient because -v-ray films 
are made and posted in the operating room, 
and in good light a persistent effort is 
made to seize what appears to be an easily 
accessible solid substance; whereas under 
fluoroscopic guidance it is usually possible 
to remove the offender promptly, with a 
minimum of traumatism through dissection 
of soft tissues. 

For the more deeply lodged projectiles 
or other foreign bodies it is possible to 
improvise an operating set up in the .v-rav 
department, but it seems more logical to 
set up a portable x-ray equipment in the 
surgical operating room where the surgeon 


can work under good light and with every 
facility at hand for emergencies, with the 
radiologist lending his aid through the 
help of a fluoroscopic bonnett, such as 
the Dessanc bonnett with which many of 
us became familiar during the war. 

Nor is this method of .x-ray assistance 
to the surgeon confined to foreign body 
surgery; it is also applicable to the locali- 
zation of pulmonary abscess and for 
guidance of the surgeon to the abscess 
during operative interv’cntion. Sometimes 
a mechanical device like the Hirtz compass 
may be used to advantage, for it may be 
sterilized and taken into the operation 
for use as often as the surgeon needs. 
In operations for renal calculi it is some- 
times needful to employ' the fluoroscope 
at the table side to guide the surgeon. 
The United States Army X-Ray Manual 
prepared under the supen'ision of the 
Surgeon General’s office during the World 
War, the Surgeon General’s History of the 
World War, and various surgical mono- 
graphs and systems contain descriptions 
of the methods already referred to, but 
it has seemed to the writer that it is 
profitable and opportune to call attention 
to the somewhat neglected field for their 
use in civil practice. 

James T. Case. 


Suhscrihers to The American Journal of Surgery visiting T^ew Tor\ City are invited to 
ma 3 {e the office of the publishers (Paul B. Hoeber, Inc., 76 Fifth Avenue, Hew Yor^) their head' 
quarters. Mail, pac\ages or bundles may be addressed in our care. Hotel reservations will gladly 
be made for those advising us in advance; hindly notify us in detail as to requirements and prices. 
List of operations in Hew Yor\ hospitals on file in our office daily. 






“FORAMEN OF MORGAGNI” 


J OHANNUS . BAPTISTA MORGAG- 
NUS “introduced the anatomical idea 
into medical practice” according to 
Virchow. His countrymen called him 
Giovanni. In English he is known as John 
Baptist. 

Morgagni was born in the town of Forli, 
Italy, on February 25, 1682. There he 
received his early education. He was a 
genius and because of his knowledge of 
literature he was elected to the acadeni}' 
at the very immature age of fourteen 
years. 

He graduated and received the degree of 
Doctor of Medicine at Bologna in 1701. 
Even in those da vs to be a full-fledged 
doctor of medicine at nineteen was enough 
to make one stand out from the crowd. 
He became a Demonstrator of Anatomy 
at his Alma Mater. His predecessor was 
Valsalva. Later, he occupied the chair of 
the Theory of Medicine and the chair of 
Anatomy at Padua. His reasons for going 
to Padua were unique. At Forli he gave 
up teaching to engage in private practice. 
At this he was successful. Being successful 
he found little or no time for research. 
This made him dissatisfied with his lot. 
So, in 1712, he bade Forli farewell and 


accepted the professorship at Padua, which 
position he held for sixty years. 

Morgagni is known to students of the 
histor}^ of medicine for two great works. 
His “Adversaria Anatomica” was suffi- 
cient to have made any man famous. In 
addition he produced his great “De 
Sedibus et Causis Morborum per Anato- 
men Indigatis.” This is comprised of a set 
of letters, seventy in number, making five 
volumes. He was in his seventy-ninth year 
Avhen he undertook this gigantic task. In 
letter 54 he wrote on “Hernia through the 
foramen of Morgagni,” from which medical 
students know the eponym giving us the 
title of this sketch. 

Many anatomical terms are associated 
with Morgagni’s name. We list: Morgagni’s 
appendix, crypts, frenum, humor, tubercle, 
column, glands, cysts, valve, fossa, sinus 
and ventricle. This list is far from complete. 

Walsh has referred to Morgagni as the 
Father of PathologjR 

A teacher for nearly seven decades, the 
author of two works that have lived for 
two centuries and will live until the 
twilight of time, Morgagni lived to be a 
ver}'^ old man, keeping his faculties until 
the end, which occurred in his ninetieth 
year, on December 6, 1771. 
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[From Fcrnclius’ Univcrsa Mcdicina, Geneva, 1679.] 


BOOKSHELF BROWSING 

STUDIES IN PALEOPATHOLOGY, XXVII 

A SUGGESTION OF RICKETS IN THE PLEISTOCENE 

Roy L. Moodie, ph.d. 

SANTA MONICA, CALIF. 


C OAIMENTS on the early evidences 
of rickets in ancient times reveal 
the fact that the disease is utterly 
unknown among the thousands of fossil 
vertebrates which have been studied b}'^ a 
great number of scholars. It is well known, 
however, that this disease occurs among 
many recent and especially among the 
domesticated mammals and"^ birds. P. C. 
Schmerling has suggested this disease as 
the explanation of the appearence of cer- 
tain bones of a Pleistocene bear found in 
Belgium and Poncet has described and 
figured a set of limb bones representing an 
ape, mummified, from early Egypt, which 
are undoubted examples of rickets. F.Wood 
Jones and G. Elliot Smith in their e.xtended, 
prolonged search for rickets among the 
early Nubians and ancient Egyptians 
found not one of the cardinal signs of the 
bony manifestations of rickets. Extensive 
search, by roentgenograms of a large 
series of pre-Columbian mummies from 
Peru, has yielded no single case of rachitic 
deformation, although numerous children 
were examined, nor has there been a definite 
example of this disease seen in the osteologi- 
cal collections of ancient races. 

This dearth of definite evidences of the 
presence of rickets in ancient times has 


caused me to hesitate a long time over the 
presentation of the evidence, in the giant 
Pleistocene wolf, {Aenocyon dims) of the 
Rancho la Brea, of what seems to be a 
rachitic bone represented by a left, adult 
femur. 

The bone is shown in the middle figure 
and it presents a uniform, definite arc 
Avhich involves the entire length of the 
bone. It is quite possible that this isolated 
bone is an extreme variant of the curvature 
seen in other wolf femora, as shown in the 
figure. Most of the wolf femora present a 
slight curvature, but this is usually re- 
stricted to one part of the shaft. Many 
femora are straight. 

This wolf femur has a length of 223 mm., 
as compared to a length of 250 mm., 
for the bone shown on the left, and 240 
mm., for the one on the right. There are, 
howe^'er, many'^ wolf femora, apparently 
adult, which measure less than 223 mm. 
The maximum is about 270 mm. It is thus 
clear that the rachitic (?) femur is in the 
lower range of dimensions. This suggests 
nutritional disturbances. 

The femur in question is badly pit-u'Otn. 
“Pit-wear” is due to a prolonged rubbing 
of bone on bone through centuries of shift- 
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ings in the viscid material by great gas The limb bone of a small hawk, from the 
bubbles pushing their way up the “chim- Rancho la Brea, shows similar manifesta- 
ney.” For some time I thought the extreme tions' of rickets, so it may be that this 



Left: Left wolf femur, measuring 250 mm. in length with angle of torsion of 10°, sliowing a moderate degree 
of curvature, largely restricted to lower half of bone. 

Middle: The rachitic (?) bone, a left femur of Pleistocene wolf, measuring 223 mm. in length and presenting 
definite diaphyseal curvature involving entire bone. 

Right: A right, adult, wolf femur, 240 mm. in length, showing slight curvature of lower one-half. 

(All specimens in the Los Angeles Museum.) 

curvature might have been due to pressure disease actually did occur in the Pleisto- 
of overlying bones, but there is nothing to cene, though the evidences so far seen are 
indicate that this really happened. not entirely satisfactory. 



BOOK REVIEWS 


Encyclopaedia Britannica. Ed. by 
James L. Garvin. Am. Ed. Franklin H. 
Hooper. Ed. 14, N. Y., Encj'clopaedia 
Britannica, Inc., 1929. 

At a recent meeting of the American Philo- 
sophic Society Abraham Fle.xner, former Secre- 
tary of the General Education Board, likened 
the American Universitj’ to a modern drug 
store where a little bit of everj’thing, includ- 
ing drugs, might be had. The Britannica, 
it seems to the reviewer, is a Universitj' in 
Print. Similarly, it has its contemporaries and 
its competitors, its adherents and its 
adversaries. 

The analogy to a drug store or modern 
department store is perfect. You can indeed 
“find a little of everj-thing, including drugs” 
in the Britannica. There is a remarkably 
complete supply of everj'thing that the twen- 
tieth century citizen is apt to want and in 
truly modern fashion “self service” is simpli- 
fied by a splendid inventory of stock, an Index- 
comprising half a million headings, an achieve- 
ment that few, if any, other organizations 
can duplicate. 

But it is to the institution of learning that 
the Britannica bears most resemblance. And it 
is along these lines that our thoughts choose to 
run. We will attack our problem as we would 
undertake a survey of a large university. And 
so, we will have a look at the faculty. 

Some years ago in a talk at Lennox, Mass., 
Roger Babson surprised an audience of several 
hundred men (mostly college graduates) bj' 
asking the question “who is the editor of the 
Encyclopaedia Britannica?” Only one man 
knew it! The speaker elaborated on the text. 

The futility of learning as a means to fame 
and popularity.” Every man in the audience 
knew all about Babe Ruth and AI. Capone and 
their invaluable contributions to the intellec- 
tual development of the Universe, but of the 
Editor of the Britannica they knew nothing. 
The twenty-five page “editorial preface” to 
the Britannica is a document quite comparable 
to the best inaugural address of any college 
president. James Louis Gar^dn is the editor 
of the 14th edition, and a better would be hard 
to find. The college president of today is said 
to be mamlj' an executive and a monej'- getter. 
Our editor is certainly an executive but is free 
from the necessity of raising monej^ Therefore, 
his energies are in no way scattered and the 


influence of his genius is concentrated on the 
work itself. 

The Preface covers the history of the various 
editions of the Britannica and gives the 
rationale of encyclopaedia-making in common 
sense fashion. A few of the “dr}' facts” included 
are illuminating and will bear repetition, espe- 
cially as they have a distinct bearing on some 
of the comments to be made later. For instance, 
we discover that the twenty-four volumes 
“contain thirty-five million words, the equiva- 
lent of five hundred ordinary octavo books.” 
And it is pointed out that a separate encj'clo- 
paedia for any one of its man}' departments 
might run into as many volumes without 
containing one dead word. This point must 
not be overlooked when criticism is attempted. 
A further fact that anticipates and defeats 
possible criticism is the necessity for the timely 
completion of a work of this kind. “It must be 
finished, however imperfect it may be.” Be it 
also remembered,” says the editor, “the 
larger the number of volumes the easier is the 
task of the editorial staffs and contributors.' 
Many devoted contributors cry humanly . . • 
“you are cutting away my flesh and blood.’ 
But he points out not even one hundred volumes 
would allow for a complete covering of even 
nearly every subject. 

This edition was entirely rewritten and r^et 
within the period of three years! Terrible 
though it may seem that the famous nth 
edition of twenty years ago should already 
go into the discard, Mr. Gar\'in makes an 
unanswerable argument for the necessity of 
this. “Into less than a decade was crowded, as 
never before, tumult and revolution enough 
for an average century or more.” How true, 
and how far reaching! Changes that began 
with politics have radiated into almost ever}' 
department of human affairs. In 1910 the raio 
was still wireless telegraphy, broadcasting 
was unknown, .v-rays were still largely 
employed for bone examinations only, Einstein 
was not even mentioned in the index, our 
ideas of space and time were still the old 
fashioned ones that everyone could at least 
pretend to comprehend, hormones were not 
indexed and the quantum theory was unheard 
of. There was no separate contribution on the 
aeroplane. Lindbergh was still in liis swaddling 
clothes. Insulin had not been discovered. The 
chain store idea was still in its infancy. In 
short, practically every phase of human endeav- 
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or has been revolutionized in the past twenty 
years, presenting to the encyclopaedia maker a 
task the like of which probably has no prece- 
dent. It is the result of three year’s concentra- 
tion on, and devotion to, this task that is now 
before us for consideration. 

Looking upon the Britannica as an institu- 
tion, it may not be amiss to consider the fact 
that Editor Garvin and his contributors 
probably exercise a larger educational influence 
than the faculty of any one college or even 
many of them put together. Not only is the 
Britannica the stimulus for many of those 
denied a so-called college education, but 
probably most college graduates supple- 
ment their fund of information by continual 
reference to it. The attempt to evaluate an 
educational force of such magnitude is not 
one to be lightly undertaken. 

Naturally, the readers of, this Journal are 
most interested in Medicine and Surgery. 
We find the following names composing the 
Departmental Editors and Advisory Board; 
Edward N. da C. Andrade, Joseph Barcroft, 
Julian Huxley, Abraham Wolf, John Dewey, 
Raymond Pearl, James Harvey Robinson, 
David E. Smith, W. S. Lazarus-Barlow. Surely 
these are names to conjure with. As was to be 
expected from such a board they have secured 
for the writing of each article authors of the 
highest standing and authority. To list all the 
collaborators Avould be to compile a “Who’s 
Who in Medicine and Surgery.” The subjects 
treated also would call for the equivalent of a 
condensed Medical Dictionary, so that only tlie 
high spots can be touched even in what may 
seem to be a lengthy consideration of the 
subject. 

As an illustration of how the subjects of 
most interest to us are treated let us turn to 
the word, “Medical.” We find the following 
large type sldeheads: Medical and Surgical 
Societies; Medical Articles (and here we find 
smaller sideheads as follows: Anatomical, 
Bacteriological, Pharmacological, Midwifery 
and Diseases of Women, Surgery, Medicine, 
Public Health, Tropical Medicine, Veterinary 
Medicine and Miscellaneous), Medical Educa- 
tion, Medical Jurisprudence, Medical Legisla- 
tion, Medical Research, (again with many 
small sub-divisions) Medical Sereicc, Army 
and Navy. 

The following are a few of tlie articles and 
authors under tlie sub-division IMedicine: 
Medicine (History of), Charles Singer; Medi- 


cine (General), Sir Humphry D. Rolleston; 
Medical Education, Nathan P. Colwell; Medi- 
cal Legislation, Robert Scott, J. W. Holloway, 
Jr., etc.; Medical Jurisprudence, Ernest E. 
Smith; Medical Research, Walter S. L. Barlow; 
Alimentary System, Robert Hutchison; 
Anaemia, Andrew C. Iv^q Children (Diseases 
of), George F. Still; Diabetes, C. H. Best; 
Diagnosis, Sir Humphry D. Rolleston; Enceph- 
alitis Lethargica, Henry L. Tid}"^; Epilepsy, 
William T. Shanahan; Heart, Frederick G. 
Parsons, James E. H. Roberts, and others; 
Influenza, Stevenson L. Cummings; Insanity, 
C. Stanford Read; Paralysis, Sir Frederick W. 
Mott; Paranoia, John Maepherson; Paraty- 
phoid, Noel T. Whitehead; Psychosis, Henry 
Devine and C. S. Read; Respiratory System, 
F. G. Parsons; Rheumatism, P. Lazarus-Bar- 
low; Skin Diseases, J. M. H. MacLeod; Tuber- 
culosis, Allen K. Krause; Typhoid Fever, 
Noel T. Whitehead. 

Under “General Medicine” Sir Humphry 
Rolleston in three and a half pages gives a 
concise survey of Modern medical practice, a 
splendid conversational discourse in plain 
language that might well be taken as a model 
for presenting the case for modern medicine 
to an intelligent lay audience. 

The History of Medicine as discussed in nine 
pages by Charles Singer is a model of the art of 
presenting information in condensed form. 
If it Avould be easier to edit a Britannica in 
100 volumes than in 24, then by the same token 
it is easier to Avrite even the outline of the 
History of Medicine in 100 pages than in 9. 
These few pages, hoAvcA^er, are interspersed 
AA’ith references to other articles; mention of 
subjects like Biologj’-, Neurologj', Surgery and 
persons like Hughlings Jackson, Charcot, 
VirchoAv and innumerable others being folloAved 
by those ubiquitous friends of the Encyclopae- 
dist, the initials Q.V. The tA\'o articles men- 
tioned are ideal for orienting the aA^erage medi- 
cal man along the lines of cultural medical 
thinking. Not intended to help him out in 
problems of actiA'^e practice, they Avill furnish 
just the material needed for discussions Avith 
patients and for discourses before laj'- audi- 
ences. In fact, the average patient Avith his 
faculty for asking embarrassing questions may 
well be referred to the Britannica for 
information. 

This splendid array of articles on Medicine 
and SurgerA^ represents only a small portion 
ot the literary pabulum offered in this AA’ork. 
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.lust .'IS tlif Inyiii.'iu will )'ft iiu'ditvil llmiiiilit 
in uiulcrst.'indnhlc fortii froiii flic-sc p.ici”', so 
will the pliysieinii iiiniseir (.t Inyim-t) ou so 
in.'iny subjects) ^et just v.lr.it he needs ahm;: 
ritiier lines. In laet, n whole course, on any 
suhiecl is available in these volumes. I he hie.h 
spots are v.ell treated and the biblio^rapliies 
are such that further reference is made easy. 

'I’lic Britannica is in reality a "mirror of 
universal ImowledKe,’’ and .'is .'in index to 
the culture and literature of the world, will 
be found worthwhile in every home and olficc. 

Bukns. By George 'I'. Pack, .xt.t)., and 
Hobson D.avis, M.n. 3-0 [ip., 60 illiis., 
Phila., Lippincott, 1930. 

An interesting and thnrouph discussion of 
burns based, as the .-suthors state, not only <>n 
“personal expcrience.s but also a free analysis 
of the contributions arul opinions of other 
clinicians and investigators.” I'or jrractical 
purposes this book is perhaps too detailed and 
elaborate but for reference it should be found 
invaluable. 

Chronic Nasal Sinusitis and Its 
Relation to Geni-rai. .Medicini;. liy 
Patrick Walson-Williains, 238 pp., 109 
illus., New York, William Wood < 5 : Co,, 1930. 

A splendid and complete monograph cover- 
ing a subject of increasing importance. While 
the subject is primarily of interest to the nose 
and throat specialist, this volume should do 
much to give the general surgeon the infor- 
mation on this subject which he recpiires. 
Splendidly illustrated and well indexed, the 
volume will be found an excellent work of 
reference. 

Congenital Club-foot. By IZ. P. 
Brockman, m.ciiir., f.r.c.s. 20 pp., 92 
illus.. New York, W^illiani Wood, 1930. 

“The work upon which tliis inonopr.ipli is b.i'^cd w.-is 
c.'irricd out in the Ortliop.'iedic Dep.nrtnient of St. 
Tliomas's Hospital, London, wiiilst tlic author was 
working there as Chief Assistant. It was awarded The 
Robert Jones Gold Medal for 1928, given by The 
British Orthopaedic Associ.ation.” 

As might be expected from a prize-winning 
monograph, the subject is completely covered 
and the illustrations are splendid. It is unfortu- 
nate that there is no index. 


ULTJtAVioi.r:T Radiations and Thlik 
Uses, f’y Robert .'\itkcn, m.d., f.r.ci’.e. 
Witfi a I'orcv. ord by Sir .Norm.in Walker. 
200 f)p., 15 illus. lldini>urgh, Oliver .and 
Boyd, 1930. 

d'hi- author ;)r<-c:’.ts in 200 p.igc.s tiic cxp'.ri- 
ence of ;cvcntte ;5 vc,•■,r^ in tdtrrivioic-: rad .'.•it;', a 
therapy, lie h.".s h.ad .'i long Lxp--'r:ence in 
;rc.''.tij:t.;‘.t by r.tdi.'ition .and otlter m.et.'ifyi' nf 
m.'itiy cnnditifjf.s in v.hicii th.c uw of radiation 
b.'.s in-cn ttrgeti ity '■k'.v.i- v. rittrs 
cutluni.isrti rl|.ilrt:n^ judgment.” l;itr.av:''i:ct 
thc.NijOy has been rcce.mti;cnde<l for m-tny 
di'e.nses V, hich. it otfer.-; vtgy little likelilit.rxj of 
help. for instr'.iiee in tlic tre.ttment of sc.iSjus. 
'Ihc author’s chief aim. in tliis b'vik cvidc.ntly 
has In-eii to ."flherc strictly to tiie pr.'ictic.il 
befudit.s of ligfit tli'crafiy. 'Hie fm.al ch.npter 
includes a '/cry interesting fliscussion r-nm- 
ation in dentistry and commerce. The .abuses 
of radiations are tre.atecl all to-* briefly, con- 
sidering the rather cxtr.av.ag.ant claini.s winch, 
hax'e been made. .M.any writers have .s.aid tn.at 
tillravioiet r.adiation i.s i)cne!ici.al in most skin 
lesions, some going so far as to remark th-T^ 
r.adi.ations arc useful in the trc.atmcnt of skm 
diseases from /\ to Z (acne to zoster). Dcrnin- 
toh'gists do not make this claim. Numerous 
pliotographs illustrate the value of the authors 
teaching. .Many [practical hints arc described 
to facilitate the .'ij 7 j)lication of ultraviolet 
radiation in various diseases. 


Die Chirurgie. Pi. Bine zusani- 
menfassende Darstcllung der allgcmcincn 
und der spezicllen Chirurgie. By Prof. 
Dr. M. Kir.schner and Prof. Dr. 0 . Noru- 
mann. 223 pp., 170 illu.s., Berlin, Urb.ins^ 
Schwarzenberg, 1930. 


"Fhe twenty-seventh part of “Die Clur- 
urgie,” edited by Prof. Dr. Kirschner and 
Prof. Dr. Norclmann. contains over two hun- 
dred pages devoted to surgery of the spin-y 
cord by Meymann. Like the other parts of this 
System of Surgery, it is well written, well 
illustrated and up-to-date. With the completion 
of the work, German-rcacling surgeons will 
have at their disposal an incomparable series 
of monographs on the surgery of tocl.ay. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY AND 
PERITONEUM* 

Section ii. The Gastrointestinal Tract (Conlinued) 

C. THE ABDOiMINAL VASCULAR SYSTEM 

The vascular system will be reviewed under the following 
headings : 

1. Relations of Veins and Arteries to Abdominal Diagnosis. 

2. Surgical Management of Abdominal Vessels. 

3. Role of Blood Vessels in Determining Anatomical 
Arrangements within the Abdomen. 

Lymph vessels and Ijmiph nodes will be separately considered. 

I. Relation of Veins and Arteries to Abdominal 
Diagnosis. Veins furnish man}'’ significant leads with regard 
to intra-abdominal disorders. Clinical evidences they afford 
are to be seen upon simple inspection at the first examination 
of the patient and are, therefore, of particular value. Veins 
appear of even greater diagnostic importance than arteries, for 
many are superficial in location and the low degree of normal 
venous pressure renders them readily subject to blockage and 
visible stasis. Dilated vessels by their locations at once suggest 
probable sites of obstructing lesions. A disorder deep within the 
abdomen may be betrayed by a single dilated superficial vein. 

Partial blockage of the external iliac vein is followed by 
edema of the isolateral extremity and by stasis within venous 
tributaries situated upon the upper thigh and the lower part 
of the anterior abdominal wall (Fig. 154A). The effects of such 
an obstruction, and of similar obstructions involving other 
vessels which carry blood to the heart bj^ way of the inferior 
vena eava, are illustrated in accompanying diagrams (Fig. 

‘Previous installments of this book appeared as follows: Vol. viii: Januarj- issue, p. 
193; February issue, p. 459; March issue, p. 693; April issue, p. 91 1 ; May issue, p. 1 109; 
June issue, p. 1325; Vol. ix: July issue, p. 157; August issue, p. 365, September issue, 
p. 581. 
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External Iliac Vein 
Obstruction 


A. J. S., n. s. Vol. X, No. i, p. 169 





Fig. 154. A. Obstruction to external iliac vein. 

1. Superficial pudendal vein. 

2. Superficial epigastric vein. 

3. Superficial circumflex iliac vein. 

4. Long or external saphenous vein. 

5. Pallor. 

6. Purpuric discolorations. 

7. Pitting. 

8. Diminished external heat. 

(Arrows show direction of blood current.) 

Insert demonstrates a malignant nodule (i) obstructing the external iliac vein 
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Fig. 154. D. Obstruction to common iliac vein. 

The malignant nodule (i) presses against the common iliac vein (e) yielding stasis 
within the hypogastric vein as well as within the external iliac vein. 

Note venous dilatations upon the inner (9) and outer (10) sides of the upper portion 
of the thigh. 
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Fig. 1 54. c. Obstruction to the inferior vena cava- 
Insert I shows thrombosis (d) within inferior vena cava producing the venous dila- 
tations shown in the figure. 

Insert 2 shows obstruction of c.ava above level of the renal vein (d) adding a typical 
urinary picture. 

1. Superficial pudendal vein. 

2. Superficial epigastric vein. Note reversal of venous current which now travels 
upward to axilla and thorax. 

3. Superficial circumflex iliac vein. 

4. Long or external saphenous vein. 

5. Pallor. 

6. Purpuric discolorations along veins. 

7. Pitting on pressure. 

8. Diminished heat. 

9. Obturator and internal pudendal veins. 

10. Inferior and superior gluteal veins. 

1 1. Note relative freedom from varices about umbilicus; also note presence of aseites. 

C422|> 



Fig. 154. D. Mediastinal obstruction. 

Insert shows malignant nodule (e) pressing on left innominate vein (d). Note that 
collateral circulation is most marked over thorax; also that veins of neck and arm arc 
engorged. Only one of uppermost tributaries of long saphenous vein is involved. 
Obser\’c direction of venous currents. 

1. External jugular vein. 

2. Cephalic vein. 

3. Basilic vein. 

4. 5. Superficial veins of anterior thoracic wall. 

6. Lateral or long thoracic vein. 

7. Superficial epigastric vein. 

8. Long saphenous vein. 

C423I 
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154A-D). With iliac vein obstruction the involved lower extrem- 
ity appears swollen and is found to pit upon pressure. The skin 
is smooth and glossy. The leg and foot are pale, due to obliter- 
ation of superficial arterioles. And because of the fluid which 
has transuded into the free tissue spaces, producing an insulat- 
ing effect, the parts seem cool as compared to their anatomical 
mates. The edema is greatest in the front of the leg, but in the 
back of the thigh.-^ For the degree of back-pressure within the 
short saphenous trunk is reduced through resistance afforded 
by tissues which surround and support the femoral and pop- 
liteal veins; while the long saphenous vein (Gr. saphenous, 
visible) remains both superficial and unsupported throughout 
its entire course, thereby favoring a more marked edema with 
an increase in pitting about the front of the ankle and along 
the tibial crest. The edema whieh develops is soft in quality 
and varies in degree as the posture is altered ; that is, elevation 
of the extremity to a position higher than the level of the heart 
deereases the swelling. This ser\’es to distinguish the edema 
of venous stasis from the brawny or firm edema eaused b}' 
lymphatie blockage;^®' also from the non-pitting, fixed, and 
organized thickening observed with hjqjothyroidism (mjTi- 
edema) or with MiIro3'^’s disease. The dilated superficial veins 
of the extremity are visible as cords or knots and when stasis 
is extreme purpuric discolorations appear along the course 
of the vessels. With long standing stasis the color changes to a 
brownish pigmentation due to secondary' alterations in the 
hemoglobin derived from red blood cells which have found 
their wa3'^ into pertyascular tissues. 

The abdominal phase of the picture of iliac vein obstruction 
is produced b3'^ stasis within the three, uppermost tributaries of the 
great saphenous vein which drain the lower anterior abdominal 
wall, the upper anterior thigh and the scrotum. These venous 
branches pass downward onto the thigh, entering the great 
saphenous just below the point where it passes through the 
foramen ovale into the femoral vein. The blood, then, passes 
upward to the right heart by wa3'^ of the inferior vena cava. 
The names of these vessels indicate their courses, i. The super- 
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ficial circumflex iliac vein passes downward and inward, 
draining the lateral lower abdominal wall (L. circum, around, 
flecto, to bend; and iliac, pertaining to the flank, i.e., bend- 
ing around the flank). 2 . The superficial epigastric vein travels 
downward to the saphenous, crossing the middle of Poupart’s 
ligament (Gr. epi, upon + gaster, the beify)- 3- The superficial 
pudendal vein drains the external genitals. (L. pudendare, to 
be ashamed). These vessels not only become the seats of stasis, 
as is true of the other veins involved in external iliac obstruc- 
tion, but in addition, because of their upward direction, thej’- 
offer an avenue for escape toward the superior vena cava when 
inferior vena eaval blockage prevents the passage of blood by 
its normal route. To effect this rerouting the direction of the 
blood current within these veins must be reversed. Methods 
for detecting this change are discussed later. It is not uncom- 
mon in cases of acute appendicitis to find engorgement of the 
right superficial circumflex iliac vein-°^ and its prominence is 
the rule with ileocecal tuberculosis or enlarged ileocolic tuber- 
culous glands. It must be recalled that with great wasting of the 
body all superficial veins may appear abnormally visible, even 
when not the seat of stasis; yet when engorgement is marked 
and particularly when one vein, or set of veins, upon the 
abdominal wall stands out from the remainder, venous back- 
pressure maj' be assumed and some intra-abdominal patho- 
logical process held to be likely. 

Obstruction to the common iliac vein shows not only the 
evidences in the lower extremity and anterior abdominal wall 
of the involved side as just described, but also yields venous 
engorgement in the tributaries of the hypogastric vein (O. T. 
internal iliac) (Fig. 154B). Thus there tends to be added to the 
picture enlargement of the veins of the buttocks and of the 
back of the thigh (superior and inferior gluteals); engorged 
veins on upper, inner aspect of thigh (obturator veins) ; penile 
and preputial engorgement or distention of clitoris (internal 
pudendal); prostatic or vaginal engorgements (local venous 
plexuses); vesicular varicosities, yielding dysuria, occasional 
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red blood cells in the urine or even frank hematuria (vesicle 
plexus) ; and external hemorrhoids (inferior hemorrhoidal 
veins). The hemorrhoidal veins, it should be noted, are the 
only set which become the seat of stasis both with obstruction 
of the inferior vena cava (systemic circulation) and of the portal 
vein or its tributaries (portal system). And b}’^ the anastomosis 
of the inferior hemorrhoidal veins (tributaries of hj^ogastrics) 
with the superior hemorrhoidal veins (tributaries of the 
inferior mesenteric veins and portal system) these two great 
venous systems are connected. The left common iliac vein, is 
longer than the right because the inferior vena cava passes 
up the right side of the vertebral column and the left vein in 
passing over the vertebral bodies is particularly subject to 
pressure with resulting stasis. It is also worthy of note that the 
obturator nerve lies in close proximity to the common iliac 
vein at its point of origin at the sacroiliac joint; hence pain 
along the inner aspect of the knee (obturator nerve pressure) 
associated with these signs of venous obstruction or stasis 
serves even more clearly to localize the causative pathological 
process. 

Venous obstruction to the inferior vena cava itself produces 
the described evidences upon both sides of the bodj^ though 
involvement of one side may antedate gross involvement of 
the other. With marked degrees of caval obstruction (throm- 
bosis) the anterior abdominal wall circulation becomes reversed 
and the venous current passes from below upward along the 
superficial epigastric and superficial circumflex iliac vessels 
to reach the lateral abdominal walls and (for the most part) the 
axilla (lateral thoracic veins; see details further on). Accord- 
ingly dilated veins on the lateral portions of the anterior 
abdominal wall are referred to as the “caval collaterals” in 
contradistinction to dilated veins about the umbilicus as seen 
with portal obstruction (the “portal collaterals”) (Fig. 155). 
With obstruction of the inferior cava ascites becomes a 
prominent part of the clinical picture (see Fig. 154c). And when 
the level of the obstructing process is above that of the entrance 
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of the renal vein, renal stasis (albuminuria, tubal casts, and 
even hematuria) becomes superimposed. Here the absence of 
edema of the eyelids, of high blood pressure, dilated left heart. 



Fig. 155. Portal collateral superficial veins (a) and caval collateral superficial veins (b). 

(From Quervain.) 


accentuated aortic second sound, and other evidences of true 
kidney disease aid in determining that the urinary findings 
are due to simple stasis of the venous supply of the kidney.-^® 
The direction of the blood current in a vein may be detected 
as follows: select a part of the vein free from branches (Fig. 
156); express the blood from this segment by means of two 
fingers put close together, then drawn asunder while light 
even pressure is maintained over the vein by each finger; when 
the vein is empty lift one of the two fingers and note whether 
the vein fills and how rapidfy; repeat the procedure, this time 
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removing the other finger. By this test it is ordinarily easy to 
determine the direction in which the blood stream is moving.- 
The procedure may be practiced and tested upon the dorsum 



Fig. 156. Method for testing direction of venous current. 

A. Prominent veins, b. Obliterating a vein by stripping, c. Lifting proximal finger 
(vein remains obliterated), d. Lifting distal finger (vein suddenly fills). 


of the hand, held considerabty lower than the heart to render 
the veins salient. A second method is to use a single finger, 
carrying it lightfy along the course of the vein; when traveling 
ivilb the current the blood chases along after the finger, keeping 
the vein filled; when traveling against the current the vein 
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remains empty in the area over which the finger has passed 
unless a branch has been reached, when the emptied segment 
suddenly fills. In the veins in question (caval collaterals) the 



Fig. 157. Varicose tlioracic and abdominal veins in a case of syphilitic incdiastinitis 

of long duration. (From Frcncli.) 

normal current is downward, for these vessels take blood from 
the lower abdomen to the thigh, then inward and upward 
by way of the external iliac vein, common iliac vein, and infer- 
ior vena cava to reach the right auricle. With a reversal of the 
current the blood flows upivard on the lower anterior abdominal 
wall ultimately to reach the superior vena cava, chiefly by way 
of the axilla (passing by the lateral thoracic veins into the 
axillary veins) or to the regions of the ribs, breasts and dia- 
phragmatic attachments (penetrating branches of intercostal 
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veins to reach the azygos and hemiazygos veins, and through 
them the superior cava; penetrating branches of internal 
mammary veins and through these into the innominate; pene- 
trating branches of the musculophrenic veins to terminate 
in the internal mammary vein) (sec Fig. 1 54B). Because of these 
various routes which disperse the obstructed blood the super- 
ficial varicosities are most marked immediately about Poupart’s 
ligament. 

Superficial abdominal veins maj' be dilated because of 
mediastinal as well as from intra-abdominal obstructions 
(Fig. 157). But in the former instances the obstruction is to 
the superior vena cava or its tributaries so that the blood 
current is downward over the thoracic and anterior abdominal 
walls. The varicosities are not most marked over Poupart’s 
ligament but about the shoulder girdle and upper thoracic 
cage; the arms, neck, mouth and head show venous dilatations 
never obsen^ed as a result of inferior vena caval obstructions 
(Fig. 1540). Upon such grounds the differentiation of these 
obstructions is quite simple. 

The foregoing anatomical review of the results of venous 
obstructions at higher and higher levels within the pelvis and 
abdomen is made more valuable when considered in the light 
of known clinical findings concerning caval obstructions. The 
three great groups of conditions which cause venous embarrass- 
ment are (i) thrombosis (without external obstruction), (2) 
local compressions (chiefly due to involvement of adjacent 
retroperitoneal glands), (3) marked increases in the general 
intra-abdominal tension as with ascites. 

Thrombosis accounts for almost everj' case in which the 
caval collateral circulation is extremely marked. Since throm- 
botic plugging complete^ occludes the vessel all of the blood is 
rerouted and the reversed direction of the venous current in the 
affected superficial veins is readily demonstrable. Inferior vena 
eaval thrombosis usually starts in a smaller tributary* either in 
the thigh or pelvis and spreads upward.-^" The onset is sudden. 
Edema of the leg is an initial symptom. Usually’' a single 
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extremity is first involved. Both extremities become implicated 
when the ascending thrombotic process reaches the junction of 
the common iliac veins situated at the level of the fifth lum- 
bar vertebra. 

Local compression of the vena cava is usually due to 
involvement of the retroperitoneal lymph glands adjacent to 
this vessel.-^" And whereas enlarged glands of Hodgkin’s disease 
or tuberculosis may produce mild signs of stasis it is the hard 
lymphadenopathies of carcinoma which account for most 
instances of marked or moderate caval stasis not due to 
thrombosis or ascites. These malignant lymphadenopathies 
are usually secondary in nature. Venous blockage due to free 
intrap eritoneal tumors is rare.*^^ Such masses tend to slide over 
the peritoneal surface to other parts of the peritoneal cavity 
rather then to press directly upon the retroperitoneal vessels. 
And a small hard gland located in juxtaposition to the inferior 
vena cava causes obstructive symptoms more often than does 
a much larger mass free within the cavity. 

Increased general intra-abdominal pressure, when of con- 
siderable degree, causes flattening of the inferior vena cava and 
interfers with the flow of blood to the heart. Stasis from 
such a condition is, however, a late sign and the true diagnosis 
of the cause of both the pressure increase and the late venous 
obstruction is usually arrived at from earlier signs and 
symptoms. 

When hematuria is followed b5'^ the secondary development 
of venous evidences of inferior caval obstruction it is likely 
that a malignancy of the kidney is being dealt with and that 
an early involvement of the renal veins has led to an extension 
to the cava, possibly as a malignant thrombosis, or that 
secondary malignant lymphadenitis has developed.” When 
the enlarged supeiTieial veins appear before the onset of 
hematuria a primary malignaney of the kidney is unlikely. 

Visibly dilated veins form but a part of the clinical picture 
of portal obstruction. This might be described as follows; 
I. chronie dyspepsia; 2. hematemesis; 3. ascites; 4. splenic 
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enlargement; 5. dilated veins. Hematemesis is more frequent 
with, portal obstruction than with actual gastric disease,-’^ 
In differentiating the condition it is to be borne in mind that 
the clinical picture of cirrhosis is more extensive than that of 
peptic ulcer (ascites, internal hemorrhoids, engorged superficial 
veins, evidences of alcoholism). Simple diapedesis, or actual 
rupture of a dilated vein within the stomach or esophagus 
explains the origin of the bleeding with portal obstruction. 
The amount of the bleeding varies accordingly (hematemesis, 
melena, occult blood). When cirrhosis of the liver is the cause 
of portal obstruction a fine tremor of the tongue and fingers, 
an alcoholic facies, and often a slight chronic jaundice are 
added to the picture. A tendencj'- to diarrhea is also common, 
probablj^ due to the accumulation of fluid within the lumen 
of the bowel as a result of diminished activity within the 
absorptive functional third of the gastrointestinal tract 
(stasis).^^® 

The collateral circulation with portal obstructions has 
previously been shown (see Fig. 22). The surface engorgement, 
it will be noted, is chiefly about the umbilicus and is located 
toward the center of the upper abdomen. Man}’’ of the vessels 
which become dilated are deeply situated and are encountered 
by the operator rather than by the clinician. Indeed the 
degree of the surface venous engorgement offers some basis 
upon which to estimate the amount of dilatation of the deeper 
anastomotic channels. At times a single superficial dilated vein 
calls attention to the condition (Fig. 158). A true caput 
Medusae is rare, being encountered “chiefly in textbooks.” 
The relation of the superficial abdominal veins to the two great 
venous systems (portal and systemic) is illustrated by this 
observation; when a malignant nodule about the porta hepatis 
has caused venous dilatation of the periumbilical veins (portal 
collaterals) and at the same time ascites with swelling in the 
extremities and dilated lower abdominal veins (caval collater- 
als), the removal of the ascitic fluid by tapping will be followed 
bj- a disappearance of the caval collateral vessels while the 
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portal set remain engorged; that is, removing the weight of 
the ascitie fluid from the inferior vena eava ends engorgement 
of the caval veins but because of the continuation of the 



Fig. 158. Often a single dilated superficial vein calls attention to portal vein obstruction. 


pressure on the portal vein by the malignant nodule the 
portal collaterals remain dilated even after abdominal 
paracentesis.-^'’ 

Considering together all degrees of portal obstructions 
cirrhosis of the liver accounts for about 90 per cent of cases.^^" 
But the causative lesion with those severe grades in which the 
veins of the anterior abdominal wall are markedly distended is 
usually a malignant nodule pressing firmly against the portal 
vein near the porta hepatis."^® Softer lymphadenopathies, as 
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those of tuberculosis, Hodgkin’s disease or lymphatic leucemia, 
more rarely obstruct the vein. That the site of the malignant 
obstruction is not ordinarily within the liver itself is shown by 


•t 



Fig. ijQ. A. Pylephlebitis; septic embolus reaching liver from infected appendLv. 


the fact that when the portal lymphatic glands have escaped 
involvement, multiple tumors maj'- exist within the liver with- 
out causing the least evidence of portal stasis. And even when 
the liver is found to contain one or more nodules the likelj'^ 
cause of the stasis is some additional nodule, even though 
smaller, along the course of the vein. Because of the relation 
between portal vein and common bile duct the latter often is 
simultaneously involved, adding deepening jaundice to the 
picture. And while an impacted stone within the common 
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duct is the most frequent cause of gradually deepening jaun- 
dice or of waxing and waning jaundice (ball-valve action), 
stones do not account for simultaneous interference with the 
portal vein. Hence the association of deep jaundice, ascites, 
and dilated superficial veins constitutes presumptive evidence 
of some neoplastic condition near the porta hepatis (gateway of 
the liver), probably a malignancy. (For the din'erentiation 
of the many causes of ascites sec p. i86.) Thrombosis of the 
portal vein is quite rarely the cause of portal obstruction.-’^ 
And when this is the cause the thrombosis is usually of the 
septic type (pylephlebitis), the result of extension from some 
septic focus within the portal drainage area (appendicitis). 
Here the chills, fever, and other evidences of sepsis so dominate 
the picture that the venous dilatation is of less importance as 
a diagnostic aid than with the more chronic forms of portal 
stasis. 

Under the heading “the role of blood vessels in determining 
anatomical arrangements within the abdomen,” the relation 
of the portal vessels to the lobes of the liver will be dealt with 
and further anatomical details concerning the tributaries of 
the portal system discussed. 

The liver serves as a filter for emboli which originate from 
veins of the portal system (Fig. 159A). InOammations of the 
appendix account for the majority of cases of hepatic embolism 
and of portal thrombosis.-’® Here the route of travel is through 
the iliocolic vein, the superior mesenteric vein, and the 
portal vein to the liver. Septic emboli set up a pylephlebitis or 
cause multiple abscesses in the liver; bland emboli cause 
infarction. Upper abdominal operations (on gall bladder, 
stomach, duodenum) or any Avithin the sphere of the portal 
system (resection of omentum, resection of bowel, etc.) may 
produce secondarjr changes in the liver as the result of exten- 
sion along the veins ; pelvic operations, on the other hand, are 
more seldom followed by liver complications for pelvic veins 
drain into the sj^stemic circulation by waj'’ of the iliac veins."® 
Sj^stem icemboli lodge in the pulmonary arterj’" or its branches 
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(Fig. 159B). Such emboli may reach the right side of the heart 
from any of the veins which drain into the inferior vena cava 
(saphenous veins, femorals, iliacs, uterine, renal). Death within 
ten minutes is the rule when the main pulmonary trunk is 
blocked. Emboli small enough to pass the main trunk lodge in 
the finer branches of the pulmonary artery. The right base is 
more frequently involved than the left since the right branch of 
the pulmonars' artery is larger than the left.-"^ Dyspnea, orthop- 
nea, coughing up of frothy sputum, hematemesis, and sharp 
prccordial pain are outstanding symptoms of pulmonary 
embolism. Roentgenograms may aid in difl'erentiating pulmo- 
nary infarction from bronchopneumonia and, lobarpneumonia 
or massh-e collapse of the lungs (triangular shadow near lung 
periphery; sharp outlines; predilection for right base).“- 
Embolism occurs with half the cases of postoperative throm- 
bosis. The incidence of thrombosis following abdominal and 
pelvic operations is stated to be from i per cent to 4 per cent or 
more of cases; embolism occurs, accordingly, in from .5 per 
cent to 2 per cent or more of cases. The incidence of 
thrombosis is reduced by gentle handling of the tissues at the 
time of operation. And by avoidance of massage or movements 
at sites of thrombosis the percentage of incidence of embolic 
phenomena is lowered. 

Pregnancy is the most frequent exciting cause of varices 
of the vulval veins and if the varicosities antedate gestation 
the condition is always aggravated during this period.--® Other 
causes are pelvic tumors, uterine displacement, laborious 
occupations in the standing position; but pregnancy is so far 
the most common cause that the presence of large vulval 
varicosities should’ at once excite suspieion of the presence of 
this condition (Fig. 160). Nearly every pregnant woman has one 
or more phlebectasiae within the lower half of the body. Vari- 
cosities are marked in 20 per cent; the usual sites in the order 
named are the legs, AUilva, mons, pelvis, rectum, anus, vagina, 
abdomen, buttocks.--® Venous dilatations may become marked 
in the earliest weeks of pregnanc\" and may totally disappear 
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within a few weeks post partum or even after fetal death and 
before the uterus has been emptied. These facts suggest that 
mechanical pressure is not the sole cause of the condition; the 



Fig. i6o. Varicose veins of vulva. (From DeLee’s Principles and Practice of Obstetrics. 

W. B. Saunders Co ) 

specific gravity of the gravid uterus is about the same as that 
of the intestinal mass. The contrast between the rarity with 
which free intra-abdominal and intrapelvic tumors give rise 
to the extreme degrees of varicosities (particular^ of the vulva) 
and the frequencj'^ with which pregnancy'- will produce them, 
leads to the conclusion that when pregnancies and free pelvic 
tumors are being differentiated the presence of large vulval 
varices points strongly toward pregnancy. 
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The common type of varicocele is located upon the left side 
and involves chiefly the pampiniform plexus (spermatic veins 
proper) ^Yhile the veins of the vas are implicated to but a 
limited degree. To be differentiated from this usual variety 
is the so-called S3miptomatic varicocele which is secondarj^ to 
and caused bj'' some abnormal condition within the abdomen. 
Ninety per cent of varicoceles occur upon the left side, lo 
per cent are bilateral, while less than i per cent are found upon 
the right side onfy.'-' The normal predilection for the leftside 
is ordinariN ascribed to the fact that the left testicular vein 
enters the left renal vein at a right angle while the right testic- 
ular vein enters directly'’ into the inferior vena cava, taking 
an oblique and non-obstructing course (see Fig. 165). The 
left vein also lies below the sigmoid colon where it is subjected 
to pressures with excessive filling of the sigmoid and with 
constipation. The left vein, in addition, is longer than the 
right. Because of this rarity of right-sided varieoceles an 
enlargement limited to the right pampiniform plexus is to be 
considered presumptive evidence of some intro-abdominal 
obstruction of the right testicular vein (sjmiptomatic vari- 
cocele). When in addition the veins of the vas are extensivel}'' 
involved the presumption of high obstruction is strengthened. 
And implication be^mnd the usual degree, of the veins of the 
vas occurring on either side, should arouse suspicion that the 
condition is s^'^mptomatic. A kidney' tumor (h^'^perneph- 
roma, sarcoma, polj’^cj'^stic kidne^’'), is the most frequent cause 
of a s^^mptomatic varicocele. Hence in the presence of any 
varicocele it is a good rule to conduct a careful examination 
of the loins; and with anj'’ marked venous varices, whether of 
scrotum, labia, legs, or abdominal walls, complete examination 
of the rectum, vagina and abdomen are indicated. 

Large venous varices immediate!}’ below Poupart’s ligament 
not infrequentl}’ have been mistaken for femoral hernias 
(Fig. 161). Such an error may be discovered onty during the 
course of an operation when the exposed veins are identified 
b}' their bluish color or b}’’ excessive bleeding during search 

A. J. S., n. s. Vol. X, No. i, p. 189 



B 




»• »»Cw r -’Z^n ' '° "» 

»'"s ■«. fo, j>o„p.„" j"«« „<, 

AjS “'"■>«»».*, “'««»ie„,. 

■ tMoJ 



thigh. 



THE GASTROINTESTINAL TRACT 


441 


for a hernial sac. The long saphenous vein enters the femoral 
vein through the fossa ovalis and it is through this fossa, just 
medial to the vein, that femoral hernias descend. The struc- 
tures below Poupart’s ligament named from within outwards 
are Gimbernat’s ligament, femoral opening, femoral vein, 
femoral artery and lateral cutaneous nerve. So closely may a 
saphenous varix imitate a femoral hernia that diagnostic errors 
are quite common when examinations are casual and perfunc- 
tory; but absolute differentiation of the two conditions should 
be relatively easy when examinations are careful and complete. 
Among points to be noted in the study of a mass in the upper 
and inner part of the thigh are its color, shape, exact location, 
reducibility, with attention to the ease of reduction, its exact 
method of attainment, and of maintainment; the presence or 
absence of a cough impulse, and the presence or absence of 
special signs or tests. With a varix the color is bluish and is 
situated below the skin; with a hernia, if there is a color altera- 
tion such as produced by irritation or the wearing of a truss, the 
hue is reddish or that of a brown pigmentation and is situated 
within the skin. While a hernia is rounded or ovoid a varix 
tends to follow the axis of the vein, being elliptical or elongated. 
As to location the varix lies lateral to and below the site for a 
femoral hernia which is immediately adjacent to Gimbernat’s 
ligament. The cough impulse with a varix is a characteristic 
thrill resembling the passage beneath the finger of a jet of 
water. Two points regarding the reduction of a varix are partic- 
ularly valuable; when the patient is erect direct pressure of 
the examining fingers causes the mass to disappear but it 
immediatelj'- reappears as the fingers are withdrawn and 
repeated as often as desired this test proves constant; when 
the patient is changed to a recumbent posture with his trunk 
lower than his thighs the mass always disappears spontaneously. 
Pressure on the femoral canal retains the reduction of a hernia 
but with a varix such pressure usually causes the mass to reap- 
pear and to increase. A hernia reduces with a gurgle when 
containing gut (enterocele) and with a typical sudden slipping 

A. J. S., n. s. Vol. X, No. i, p. 191 



442 


ABDOMINAL CAVITY AND PERITONEUM 


sensation when the contents arc solid (epiplocclc), sensations 
which arc not experienced in the reduction of varices. Perhaps 
the most valuable tests and those pathognomonic of varices 
have to do with the transmission of a fluid wave. Tapping 
lightly over the mass (varix) gives rise to a visible impulse in 
associated varicosities in the neighborhood of the knee;-"' 
and tapping upon varicosities at or even below the knee causes 
a visible expansion of the mass in the groin and transmits an 
unmistakable wave impulse to a palpating hand held quietly 
over the mass. (Sec April issue, p. 156.) 

The deep epigastric artery scrx'cs as a landmark in differen- 
tiating direct from indirect hernias. A direct hernia is always 
acquired and pushes its way outward tiirough Hcsselbach’s 
triangle, not along the inguinal canal Hcssclbach’s triangle is 
a small space bounded below by the inner portion of Poupart’s 
ligament, medially by the margin of the rectus muscle and 
laterally by the deep epigastric artery. The deep epigastric 
artery is given off from the external iliac artcryimmcdiatcly 
above its termination below the middle of Poupart’s 
ligament to form the femoral artery. The deep epigastric 
passes upward and inward lying between the peritoneum and 
the transversalis fascia; after forming the outer boundary of 
Hesselbach’s triangle it reaches the rectus muscle the posterior 
sheath of which it enters, ascending behind the muscle to 
anastomose with branches of the internal mammary and 
inferior intercostal arteries. When viewed from the inside the 
anterior abdominal wall immediately above Poupart’s ligament 
shows three depressions of peritoneum (inguinal peritoneal 
fossae (Fig. 162) of which the external (foveae inguinal 
lateralis) corresponds to the abdominal inguinal (internal) 
ring while the middle and internal He to either side of the 
obliterated hypogastric artery. These latter foveae (middle 
and internal) both lie within the limits of Hesselbach’s triangle 
and it is through one of these that a direct hernia bulges. 
Hence the direct hernia protrudes from behind the external 
inguinal ring and it escapes on coughing even when pressure 
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is nicade/over the internal (abdominal) ring, a faet whieh also 
serves to distinguish a direet from an indirect rupture.--® In 
examining for an inguinal hernia it is suggestive when the finger 
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Fig. 162. Inguinal foveac or pouches. 

Fovea lateralis lies external to deep epigastric artery. 

Fovea medialis is situated between inferior epigastric and obliterated umbilical 
arteries. 

Fovea supravesicalis lies to medial side of obliterated umbilical artery, namely 
between it and the urachus. 

Indirect hernias originate at fovea lateralis, whilst direct hernias originate at fovea 
medialis. (From Hertzler’s The Peritoneum, Mosby.) 

passes directly backward into the abdomen below the e.xternal 
ring instead of upu^ard and outward along the inguinal canal; 
but the only way in which to be certain that a hernia is truly 
direct is to see the relation of artery and hernial bulge, at 
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operation or to feel the pulsation of the deep epigastric artery 
lateral to the origin of the hernia (neck of hernial sac). The 
identification of inguinal hernias as direct and indirect is 
perhaps more of anatomical than of surgical interest. This 
exact preoperative diagnosis is somewhat academic for at 
operation the inguinal canal is opened sufficiently in either 
case to completely expose the floor of the inguinal canal and to 
show the degree to which it is weak and the exact nature of the 
weakness. 

An additional use of an artery for diagnosis is the femoral 
test for hypogastric peritonitis.-®*’ This test, while not pro- 
posed as one of outstanding value, is, nevertheless, of consider- 
able interest and should be kept in mind for use in selected 
cases as part of the diagnostic routine. The sign is based upon 
the fact that the external iliac artery, lying below the posterior 
parietal peritoneum and upon the psoas muscle, may be 
engorged by digital pressure over the femoral artery near its 
origin, thus backing up the arterial current in such a fashion 
as to cause the patient pain when the peritoneum over the iliac 
vessel is the seat of inflammation. The fingers of the diagnosti- 
cian are pressed firmly upon the patient’s thigh immediately 
below the middle of Poupart’s ligament, obliterating the 
femoral arterial pulse; the patient now complains of a deep- 
seated throbbing pain if there is inflammatory involvement of 
the peritoneum along the course of the external iliac arter3^ 
\\Ten the femoral test is positive the psoas test (see p. 75) 
will probablj' also be found positive. Both signs give presump- 
tive evidence of a local inflammatory process but neither 
sers'es to identify the primarj'^ cause of the peritonitis or to 
distinguish this from a localized retroperitoneal involvement. 

In the diagnosis of anj^ aneur^'sm the expansile quality of 
the pulsation is the outstanding characteristic (Fig. 163A-C). 
^Vithin the arterial widening or sac the transmitted force of the 
cardiac ventricular s^'stole is carried to all parts of the interior, 
according to the laws of hj'draulics, and the elastic aneutysmal 
wall, unless there be extensive clotting within, undergoes 
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Fig. 163. Aneurysm of abdominal aorta. 


A. Tumor as seen on simple inspection, 
n. Palpating mass to elicit expansile pulsation. 

c. Measurement of lateral movement of fingers in detecting expansile character of 
pulsation. (From Third Surgical Division of Belletme Hospital.) 
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enlargement or dilatation in all directions. When the aneur\’s- 
mal mass is superficial in location, is plainly visible and can be 
handled, this expansile quality is not dilhcult to delect. The 
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Fig. 1O4. LnternI view of tumor of nbdonu-n due to uneurj-sm of common ili.ic .nrtery 
causing prominence in riglil ili.ac region. Note extensive varicose veins along outer 
aspect of thigli. 

(From Eiscncir.ath’s Surgic.nl Di.nptnosis. tV. B. Saunders Co.) 

separation of any two points on the surface may be accentu- 
ated by attaching two indicators (bits of paper, matches) over 
the bulging mass and noting the lateral excursion of the upper 
extremities of the indicators. Digital pressure over the artery 
proximal to the mass causes it to reduce in size and the expan- 
sions to diminish. When, however, the aneurysm is within the 
abdomen (aorta) these simple and often conclusive tests are 
not applicable for the mass is more deeply situated and is 
likely to be covered by bowel or some other intra-abdominal 
structure. Here chief reliance for the detection of expansile 
pulsation must be placed upon the clinician’s tactile sense. 
The examining hand is placed over the mass, the fingers 
encircling the tumor and being held equidistant from one 
another; the pulsation, as it impinges upon the fingers, 
spreads them slightly apart. At times this lateral motion 
may be seen as well as felt. When the mass is not an aneurj^sm 
but has a pulsation which is merely transmitted to it from an 
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adjacent artery it has an upward and downward but no lateral 
or expansile motion, for tlie true expansile quality is only 
possible when the interior of the mass communicates with the 
blood stream. The diagnosis of an abdominal aneurj^sm may 
be aided by a history suggesting an adequate etiology (syphilis, 
injury), by evidences of arterial changes at other points 
(collateral circulation, delayed distal pulse, inequalities in 
dilYerent arterial pulse times), and by the presence of a thrill, 
hum, or bruit over the mass (Fig. 164). Yet the one pathog- 
nomonic sign is the demonstration of true expansile pulsation. 

After an abdominal examination, local redness or hyperemia 
is sometimes noted to be definitely more marked in some 
particular region of the abdominal wall. This is usually over 
the point of maximal rigidity, tenderness or hyperesthesia. 
When the phenomenon is obseiwcd the casual explanation 
often given is that this area has been palpated with more vigor 
or longer than other regions. Yet upon more careful study of 
such cases it is found that the increased redness occurs when 
the skin irritation is of but the slightest degree and that 
vigorous irritation elsewhere on the walls fails to produce an 
erythema of equal intensity. Moreover when a scries of lines 
or long light scratches with a fairly sharp object (as an appli- 
cator) arc made over the abdominal wall the resulting dermato- 
graphism is more marked in these definite local areas. When 
the scratches are made first in one plane, then at right angles 
to this plane, local dermatographism shows as a red cross 
sharply demarcated from surrounding skin (“red-cross sign”). 
Not only arc the red lines or crosses more marked and wider 
than elsewhere and do they appear with lesser degrees of stim- 
uli, but they also persist after the normal dermatographism of 
other parts of the abdominal walls Inis disappeared (one to three 
minutes). The red cross may last for many minutes or for 
hours. The borders separating the increased erythema or der- 
matographism from the normal skin arc sharp and abrupt, 
rather than blended indefinitely with adjacent areas. More 
careful study of this phenomenon shows that it often follows 
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precise metameric or segmental distribution. The significance 
of this vasomotor phenomenon as to abdominal diagnosis, and 
its relation to cutaneous hyperalgesia and altered responses 
to heat and cold, will be reserved for the chapter dealing with 
visceral neurology when the relation of spinal cord segmenta- 
tion to cutaneous zones or fields is dealt with and the subject of 
vasomotor nerves is considered. 

Similarly other vascular phenomena dependent upon vaso- 
motor innervation (such as the relation betiveen splanchnic 
vasodilatation or constriction and cerebral anemia or fluctua- 
tions in the systemic blood pressure) will be taken up with a 
study of visceral neuroIog5^ 

Bleeding into the gastrointestinal tract maj’’ occur from 
veins, arteries or capillaries. Following any erosion of the 
mucous membrane or into deeper structures some amount of 
blood enters the lumen of the canal; this must be discharged 
bj'- way of the mouth (hematemesis; coffee-ground vomitus) or 
by the rectum (frank rectal bleeding; melena; occult blood). 
The term nematemesis is seIf-expIanator3n Coffee-ground 
vomitus is due to a changing of hemoglobin into hematin by 
the action of the gastric juice. The passage of bright blood by 
rectum is termed rectal bleeding; but the passage of dark or 
altered blood is referred to as melena (Gr. melas, black). The 
black color of the motion is due to the action of digestive juices 
on the hemoglobin and signifies that the blood has arisen in or 
passed through the secretor}^ functional division of the tract. 
The passage of such small quantities of blood that they cannot 
be detected by inspection is referred to as a discharge of occult 
blood (L. occulare, to hide). Occult blood is detected bj’' the 
use of chemical tests (guaiacum test; denzedin test) or b^'' use 
of the spectroscope, (motions acidulated with acetic acid, 
then extracted with ether, giving a solution of clear blood pig- 
rnent suitable for spectroscopic study). Concerning blood 
discharged by these routes and in these varying amounts the 
clinician has certain generalizations or rules. 
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Vomited blood does not necessarily originate from the 
stomach; it may have been swallowed and actually have arisen 
from esophagus, lungs, mouth or nose. 

Even when vomited blood actually does arise from the stom- 
ach, peptic ulcer is by no means exclusive^ indicated; gastritis, 
corrosive poisons, ruptured gastric varices, injuries, aneurysms, 
neoplasms, are among the possible causes. 

Hematemesis, then, points away from rather than toward a 
diagnosis of gastric ulcer. 

Hematemesis is, nevertheless, an important sign of peptic 
ulcer; it occurs in something less than 25 per cent of cases; it 
is seldom the initial or onty symptom of ulcer; ulcer as a true 
cause is determined by other evidences (history; x-raj^; by 
exclusion). 

The longer gastric symptoms precede hematemesis and the 
more definite is the associated abdominal pain with relation to 
meals, the more likely is the vomiting of blood to be due to 
peptic ulcer. 

With males gastric ulcer is the most likely cause when hepa- 
tic cirrhosis and the swallowing of blood can be excluded; 
hematemesis is less likely with duodenal than with gastric 
ulcer. 

Hematemesis occurring in an individual who has had a 
good appetite but who has feared to eat because eating uni- 
forml}'' sets up pain is quite certain to be due to gastric ulcer. 

The older the patient and the more definite the history’’ of 
alcoholism the more likel}'^ is the hematemesis to be due to 
cirrhosis of the liver. 

Cirrhosis of the liver is probably the most likely single 
cause of hematemesis. (For associated evidences of cirrhosis 
see p. 189.) While hematemesis from cirrhosis may precede 
ascites, jaundice, superficial varicosities and other evidences, 
there will quite surely be found enlargement of the liver and 
often a palpable spleen; the characteristic facies and tremor 
will seldom be absent. 
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Hematemesis from gastric cancer is usually slight when 
present. The vomiting of blood in any degree occurs with less 
than 20 per cent of cases of gastric carcinoma; vomited blood 
from cancer is almost uniformly coffee-ground in character. 

Hematemesis is by no means uncommon with blood diseases 
here it is often associated with epistaxis or bleeding in other 
parts of the body (purpura; hemophilia; leucemias, pernicious 
anemia). Gastric bleeding with splenic enlargements has been 
explained as due to the relation between the vasa brevia and 
the splenic circulation. 

Hematemesis in the absence of a history of gastric ulcer, 
the absence of evidences of cirrhosis of the liver, and unasso- 
ciated with enlargement of the spleen should lead to a careful 
search for some cause for the swallowing of blood. 

When epistaxis is present with hematemesis the latter is 
probably due to the swallowing of blood; but it must be kept 
in mind that the two most common causes of epistaxis in adults 
are cirrhosis of the liver and chronic interstitial nephritis. 

If blood is obtained by the blowing of the nose the cause of 
the hematemesis is probabl3'^ swallowed blood. 

Cough, obvious evidences of serious disease of the lung, and 
the presence of frothj^ blood lead to the suspicion that an 3" 
associated hematemesis is due to the swallowing of blood. 

With wasting, d3fsphagia, and presternal distress the pres- 
ence of a malignant growth of the esophagus or mediastinum 
should be considered. 

A careful examination of the nose, mouth, phar3mx, chest, 
and abdomen is a requisite with every patient complaining of 
hematemesis. 

Concerning the passage of unaltered blood b3^ rectum 
the following generalization ma3'' be made. The source of the 
bleeding is quite sureb^ some point situated distal to the 
proximal ileum; blood from the terminal ileum and proximal 
colon tends to be mixed with the motions ; bright blood streak- 
ing the motions but remaining unmixed with other discharges 
presum abb”- arises from a rectal, perirectal or anal disorder; 
blood mixed with pus signifies some deep ulceration. 
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Melena is usiiallj'' associated with some ulcerative lesion 
within the stomach or duodenum, for the altered color, as 
previously discussed, is produced by the action of digestive 
fluids elaborated within the secretory functional division of the 
digestive traet on the hemoglobin. Gastric or duodenal lesions 
give rise to bright blood by rectum only in such rare instances 
as those in which bleeding is copious or the passage through 
the lower intestinal tract is very rapid. 

Occult blood may be caused by anj’^ breach of surface at any 
point within the gastrointestinal tract (ulcers, inflammations, 
newgrowths, parasites). Occult blood, then, does not in itself 
serve to identify or indicate any specific lesion. The established 
presence of occult blood either tends to confirm a diagnosis 
already presumptively established on other grounds or to 
indicate the need for detailed study by other methods in order 
to ascertain its exact cause. 

The physical examination or the history may at once clear 
up anj' question as to the cause of the specific case of gastro- 
intestinal bleeding. 

Anal and perianal lesions (fissures, listulae, hemorrhoids) 
may be discovered by local examination of the parts in a good 
light. Those within anal canal, rectum and lower sigmoid 
(neoplasms, ulcers) are quite certainly to be detected by rectal 
digital or sigmoidoscopic examinations, providing the rectum 
is reasonably free of impacted feces. 

When a sausage-shaped mass is palpated within the abdo- 
men of an infant complaining of sudden severe abdominal 
pain, an associated bloody diarrhea is almost certainl}'' caused 
by intussusception. 

Combined slimy (mucus) and bloody discharge associated 
with eramp-like pain in the region of the colon is likely to be 
caused bj'^ mucous colitis. Tenesmus, low sacral or perineal 
pains suggest pathological conditions within the lower colon or 
rectum. 

Headaches, epistaxis, fever, rose spots and a large spleen, 
or a leucopenia, combined with diarrhea or the passage of 
blood, indicate nq^hoid fever (Widal test). 
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A tuberculous ulcer as a cause of blood per anum is unlikely 
unless definite signs of pulmonar}- tuberculosis are also present, 
for tuberculosis of the bowel is rare without previous thoracic 
involvement. 

Bloody diarrhea quickh' following sudden symptoms of 
collapse and severe abdominal pains, and occurring in a patient 
known to be suffering from aortitis or heart disease, particular!}' 
a malignant or ulcerative endocarditis, leads to the strong 
suspicion that an embolus has plugged the superior mesenteric 
artery; the same picture may be caused by mesenteric throm- 
bosis following an abdominal operation. 

Blood by rectum in association with cpistaxis, pctechiae, 
joint pains, or evidences of any bleeding elsewhere within 
the body sliould suggest purjDura hemorrhagica or hemophilia. 

When there is weakness, anemia, high blood pressure, 
enlargement of the heart (dilated left ventricle) and when 
albumin and casts arc discovered in the urine the anal blood 
may arise from a chronic Bright’s disease. 

Frank rectal bleeding, copious, and with blood unmixed 
with motions, occasionally occurs with cancer of the rectum, 
but far more often arises from a hemorrhoid or rectal polyp. 
The anal discharge typical of cancer is watery and foul and 
ma}'’ contain broken-down neoplastic masses. 

Faced, then, with the presence of blood discharged per 
anum the clinician searches for typical clinical pictures of 
conditions known to be causes of such a discharge and examines 
his patient thoroughly with all possible causes in mind; he is 
aware, however, that the most likely single cause of occult 
rectal blood and of melena is peptic ulcer. (Associated findings 
with peptic ulcers have been dealt with on pp. 259 and 260.) 

The vascular system requires careful study, also, in order 
that its own disorders may be distinguished from those of 
intra-abdominal organs. Passive congestion of the liver with 
uncompensated heart disease is sometimes mistaken for an 
inflammation of the gall bladder. Sudden embolic plugging of 
the superior mesenteric artery closely simulates acute intestinal 

A. J. S., n. s. Vol, X, No. 1, p. 202 



THE GASTROINTESTINAL TRACT 


453 


obstruction of the mechanical t5’^pe. Petechial hemorrhages 
with puipiira are perhaps as common in mucous membranes 
as in skin and it is not surprising that with Henoch’s purpura 
when the terminal ileum and appendix are the sites of hemor- 
rhagic infiltrations the findings upon abdominal examination 
alone should imitate almost exactly the signs produced b}" an 
acute inflammatory involvement of the region (acute appen- 
dicitis). Edemas of the enteral wall with allergic phenomena 
(food idiosyncracies) and with Von Quincke’s disease (angio- 
neurotic edema) tend to disappear spontaneously with almost 
the same degree of safety as do analagous swellings of angio- 
neurotic origin situated in superficial regions; yet ill-advised 
operations are not infrequent (diagnostic errors) with these 
conditions. The mimicrj'- of gastric carcinoma by cirrhosis of 
the liver is so well-known that patients recognized to be suf- 
fering from the chronic dyspepsia of cirrhosis may be allowed 
to develop advanced cancer before receiving radiographic 
study, in cases where gastric malignancy has become super- 
imposed upon the liver disorder. Diagnostic difficulties with 
tabes dorsalis, plumbism and brain tumor need but to be 
mentioned to be fully appreciated. Angina abdominalis, similar 
in mechanism to cardiac angina, is characterized by inter- 
mittent attacks referable to individual abdominal organs and 
the origin of these visceral crises is so eas}'^ to overlook that it 
seems a good rule routinely to examine the patient’s feet when 
long-standing attacks of vague intermittent abdominal dis- 
turbances are complained of in order that vascular changes 
tjqiical of arteriosclerosis or of Raynaud’s disease do not pass 
unrecognized. 

Many such points relative to the relation of veins and arter- 
ies to abdominal diagnosis cannot, due to lack of available 
space, be adequately dealt with here but may be studied in 
general medical textbooks. Needless operations and diagnostic 
blunders are unavoidable unless the surgeon (diagnostician) 
is well acquainted with the manifestations of medical conditions 
which simulate diseases within his own domain; or unless pre- 
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operative consultations vith internists are secured with suffi- 
cient frequency ■when clinical pictures arouse suspicion because 
atypical. How can diagnostic errors be avoided when the 
condition from which the patient actually suffers falls outside 
of the vocabulary or outlook of the surgical diagnostician who 
acts as sole judge and dictator of the patient’s destiny? No 
amount of conscientious gathering of additional data will 
lead to a correct conclusion unless in the correlation and 
interpretation of the data the vie\\p)oint and knowledge of the 
diagnostician be sufficiently broad. Collateral reading andstudy 
by the surgeon outside of his own domain and consultations 
on all problem cases offer the only protection to the patient 
afflicted with some non-surgical disorder which simulates an 
intra-abdominal surgical disease. 

2. Surgical Management of Abdominal Vessels. The 
abdominal aorta begins at the aortic opening in the dia- 
phragm opposite the lower border of the last thoracic verte- 
bra and extends to the level of the body of the fourth lumbar 
vertebra where it terminates to the left of the midline by 
bifurcating into the right and left common iliac arteries (Fig. 
165). This great vessel traverses, then, the epigastric and 
umbilical region of the abdomen, its point of termination being 
opposite a transverse line connecting the summits of the iliac 
crests, that is, about in. below and to the left of the umbili- 
cus. The branches of the abdominal aorta are the following 
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The gastroenterologist is chiefly interested in the three unpaired 
visceral branches, celiac axis, superior and inferior mesenteric 
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arteries, which form the entire arterial supply of the gastroin- 
testinal tract. The celiac axis (abdominal whorl) arises from the 
front of the aorta between the crura of the diaphragm opposite 
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Fig. 165 . Gastrointestinal branches of abdominal aorta. (From Spalteholz.) 


the twelfth dorsal spine; it is short and wide, running almost 
horizontally forward for in. to terminate in its three branches, 
left gastric, hepatic and the splenic arteries. Of these branches 
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the gastric is the smallest, the splenie the largest. The superior 
mesenteric arterj’^ arises from the front of the aorta at a point 
Yz in. below the origin of the celiac axis (opposite the mid epi- 
gastric point anteriorly and body of the first lumbar vertebra 
posteriorly). The inferior mesenteric arterj'^ arises approxi- 
mately halfway between the origin of the superior mesenteric 
trunk and the aortic bifurcation (i.e. originates about i in. 
above the level of umbilicus) and terminates by becoming the 
superior hemorrhoidal arterj’^ opposite the upper border of the 
left common iliac trunk, as the arteries cross. 

The size of the great abdominal trunks gives some index of 
the amount of bleeding which would occur from injuries; the 
celiac axis and superior mesenteric arterj’- are as large as the 
common carotid; the splenic, hepatic and renal vessels are 
about the size of the brachial; while the largest part of the 
inferior mesenteric trunk has dimensions equal to those of the 
ulnar artery,^®® Complete blockage of the superior mesenteric 
arteiy, whether by ligation, embolism or thrombosis is uni- 
formfy and promptlj^ followed by extensive hemorrhagic 
infarction of the intestines and death. The hemorrhagic nature 
of the infarction is due to venous backflow, the portal venous 
system being devoid of valves. Anatomicalty the superior 
mesenteric is not an end artery, as it is provided with some anas- 
tomotic branches with the celiac axis above and the inferior 
mesenteric arteiy below; yet it is known as a “functional 
end-arterjU’ on account of the certain, extensive and severe 
symptoms which follow its occlusion.-®' While with emboli to 
small branches of the superior mesenteric arter3'^ a relative^ 
small portion of the intestine may be affected, gangrene of the 
bowel is quite certain and prompt in the involved segment.-®® 
Humans can tolerate ligation of the common hepatic arterj'' for 
numerous successful cases have been recorded-®® but following 
ligation or embolic occlusion there occurs necrosis of large 
amounts of liver tissue; ligations proximal to the origin of the 
gastric branches have been unsuccessful. With extensive peri- 
hepatic adhesions, marked arteriosclerosis or other conditions 
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in which collateral circulation is already established, ligation 
near the origin from the celiac axis might prove feasible. The 
ability to safely remove the spleen is well-established. In 
general conditions are better throughout the domain of the 
celiac axis than elsewhere within the gastrointestinal tract for 
the establishment of efficient vicarious arterial circulation by 
way of vessels of the abdominal walls and adjacent viscera. 

The chief arteries of the abdominal walls are the superior 
and inferior epigastrics, the branch of the internal mammar}^ 
lower two intercostals, lumbar, and iliolumbar arteries, and the 
circumflex iliac arteries. None of these vessels are normally of 
great size and they need not be feared b}' the surgeon in making 
various incisions through the abdominal parietes since severed 
trunks are usually readity dealt with by direct clamping and 
ligation within the wound. The anastomosis of these arteries 
is sufficiently rich that there is no direct danger in ligations of 
the vessels. 

Surgical management of the abdominal vessels will not be 
discussed with reference to technical details of the actual 
ligations themselves (suture materials, clamping, etc.), but 
only in so far as additional emphasis upon details will serve 
further to clarify anatomical arrangements within the cavity. 

The appendicular artery reaches the appendix by way of the 
mesoappendix, entering this structure from behind the ter- 
minal ileum and taking a course near the free border of the 
mcsentcriolum. The vessel is ligated during ligation of the meso- 
appendix (Fig. 1 66 ). When the appendix is readily accessible 
and the operation easj’^ to perform the entire mesoappendix 
may be ligated en masse, the ligature being first introduced 
through a rent in the mesenteriolum near the base of the appen- 
dix, When the appendix is long the ligation is best completed 
by using two or more interlocking knots, each of which encloses 
but a portion of the mesoappendix. With the latter method the 
ligature cannot slip. When the mesoappendix is grasped by a 
single clamp the meson must be almost completely crossed by 
the blades to secure all tiny branches of the appendicular arterj^'. 
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In difficult cases it may be necessary- to grasp the raesoappendix 
in several steps by several clamps; here troublesome bleeding 
is quite certain unless care is taken to sever, at each step, 



Fig. 166. Ligating arteries of appendix. 

A. Ligating raesoappendix en masse. Note small arterial twig reaching appendix 
base from cecum. 

B. Appendicular arterj' ligated. Cecal twig crushed with clamp at base of appendix, 
c. Appendicular arterj’ caught at two points. 

D. Application of several hemostats to raesoappendix. 


only so much mesenteriolum as is crushed within the clamp and 
never to go beyond the crushed portion. Near the base of the 
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appendix is usually found an additional and separate arterial 
t^vig and brisk bleeding is at times encountered when the vessel 
is cut. Fatal bleeding has been reported from this source. 
The tiny branch arises from either the anterior or posterior 
ileocecal artery; and it is the presence at the base of the 
appendix of this second arter}'' which necessitates the liga- 
tion of the appendiceal stump even after it has been 
crushed and when it is to be inverted. In some instances the 
main arterial supply of the appendix arises at the base of the 
organ. Yet as a rule crushing and ligation of the stump take 
care of the arterial twig (Fig. i66). When bleeding at this point 
is unusual in amount a separate clamp and ligature may be 
required, else a backstitch may be taken at the base of the meso- 
appendix as the inverting pursestring suture is being applied. 
It is chiefly of anatomical interest that the origin of the 
appendicular artery (chief trunk) is in dispute. The vessel is 
. variously stated to be a terminal branch of the superior mesen- 
teric arter}'- itself;-^® a terminal branch of the ileocolic artery;-^'’ 
a branch of the posterior cecal artery or at times a twig 
from either ileocecal artery. -•‘-The vascular supply of the appen- 
dix, like its positions, and like adjacent peritoneal folds and 
bands, is subject to considerable variation. Practical details 
concerning the management of unusual cases of appendicitis 
are reserved for discussion in a chapter dealing with peritoneal 
reflections and ligamenta variata, where it is the purpose of the 
section to focus upon minute variations. 

Ligation of the main trunk of the ileocolic artery is followed 
by gangrene of the terminal ileum, cecum, appendix and 
proximal ascending colon (Fig. 167). The ileocolic artery is 
liable to injury during attempts to remove tuberculous ileo- 
colic lymph nodes. To sever a small branch may not cause 
complete death of the parts for the arterial anastomoses are 
rich, though some of the twigs are end arteries. By cutting 
only the anterior (right) leaf of the mesentery of the terminal 
ileum and enucleating the mass bluntly from within a capsule 
or pseudocapsule, glandular masses may sometimes be sue- 
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cessfully removed without great damage. Sizable masses, how- 
ever, should never be attacked in this region unless the surgeon 
is prepared and willing to perform a complete ileocecal resec- 



Fig. 167. Blood supply of lower ileum, cecum, and appendix (from Babcock). Ligation 
of the ileocolic artery, as in the removal of a large mesenteric lymph node is followed 
by gangrene of the terminal part of the ileum, the appendix, cecum, and first part 
of the ascending colon, (From Babcock’s A Textbook of Surgery. W. B. Saunders Co.) 


tion with a secondary ileal stoma or ileocolic anastomosis, 
should the chief vessel (ileocolic arterjO be cut."^^ 

The gall bladder is supplied with blood by the c^’Stie artery- 
e which arises from the hepatic arterj’ itself or its right division 
and divides into two branches which run on the sides of the gall 
bladder. The artery'' or arteries travel alongside the cystic 
duct and these structures are clamped and ligated together 
(Fig. 168). Safe and successful clamping is aided bj' making 
upward traction upon the neck of the gall bladder, straighten- 
ing the cystic duct and drawing it away from the common duct 
and under surface of the liver. The loose connective tissue 
between duct and liver is bluntly entered and duct and arterj’' 
together are isolated for from one-half inch to an inch; these 
are now doubly clamped by means of special biliarj’' right angle 
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clamps. It is an excellent safeguard to pass an initial stout 
ligature around cystic duct and artery before these are severed, 
tying the knot toward the common duct from the clamps and 



Fig. 16S. Arterial supply of gall bladder. 

A. Normal arrangement. 

B-E. Some of the more common variations. (After Grant Massie.) 


loosening the clamp blades as the knot is secured. Duct and 
artery are now severed between the clamps and the stump 
again tied. The stump clamp is carefulty loosened momentarily 
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as the first component of the square knot is tied and removed 
completely as the second component is made fast. As the gall 
bladder is being removed from below upward oozing may occur 
from the gall bladder bed. This is quickly controlled by a tam- 
pon of hot gauze held firmfy against the under surface of the 
liver. The cut edges of the peritoneal folds beside the cholecystic 
stump are caught in a suture and the under surface of the liver 
marking the gall bladder fissure is peritonealized by a running 
stitch. It is an advantage to leave enough of the gall bladder 
fundus attached to the under surface of the liver to allow the 
viscus to be used as a tractor until the oozing bed has been 
covered with peritoneum. When slight bleeding is persistent 
a cigarette drain, a roll of rubber dam, or even a Mickulicz 
tampon may be placed against the under surface of the liver 
and carried out of the surface AAmund. In case the cystic artery 
bleeds it is well to resist the tendency to grasp frantically for 
the vessel with a clamp, lest the common bile duct be crushed 
or the portal vein or hepatic artery injured. The vessel may be 
temporarily controlled by firm pressure with a sponge, or if 
this fails, by placing the hand in the wound and grasping the 
stump between thumb and forefinger until the field is made drj'^ 
and the vessel is safely grasped under full vision. When the 
initial exposure is adequate and duct and arterj^ are isolated 
and clamped together as described, and particularly when an 
initial ligature is applied before the structures are severed, no 
trouble need be anticipated from severe bleeding. Less common 
arrangements of the blood supply to the gall bladder are shown 
in accompanying figures but when outward traction is made 
upon the neck of the gall bladder while the cystic duct is being 
exposed all the possible vessels will be safelj- grasped together 
as the cystic duct is mobilized and clamped. 

During a cholecystostoniy little bleeding occurs and any 
oozing may be controlled bj'' the suture used to hold the 
drainage tube in position and to invert the cholecystostomj^ 
wound. Dangers to the portal vein and hepatic arterj’' during a 
choledochotomy have been grossly exaggerated. The guide 
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to the supraduodenal portion of the common bile duct is 
the foramen of Winslow; for when the finger is inserted into 
this - opening and the free margin of the lesser omentum is 




Fig. 169. Bolster sutures for lacerations of liver. 
A-B. Use of omentum for bolstering. 


hooked forward the common duct invariably comes forward 
also. The duct may be incised under full vision along its anterior 
and right side with no fear of injury to important vessels. 

A. J. S., u. s. Vol. X, No. I, p. 213 
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The liver bleeds easily and copiously when lacerated, due 
to its great vascularity and soft structure. Liver bleeding 
sometimes occurs during the progress of operations upon the 
gall bladder, biliary ducts or stomach. As the gall bladder bed 
is being peritonealized the liver may be cut by sutures too 
deeply placed or a retractor, particularly a flat retractor, may 
accidentally be turned on edge and made to cut into the liver 
substance. When liver bleeding is severe attempts to control it 
by means of sutures often result in merely increasing the dam- 
age and vascular flow, for as the sutures are tied thej' tend to 
cut or tear through the tissue. When one is faced with such 
difficulties, two surgical dodges may be of aid. The first is to 
insert the index finger into the foramen of Winslow, hooking 
up the free margin of the lesser omentum (the hepatoduodenal 
ligament) ; by now pressing together the thumb and forefinger 
it is possible to compress both the portal vein and hepatic 
arter}% and to control the bleeding until the field is dried and 
the damage is more leisurely repaired. The second is to employ 
sutures of a mattress type and if necessaty to place underpin- 
nings of omentum, rubber strips, or strands of suture material 
below the external loops of the sutures (Fig. 169). These 
bolstered sutures will not tear through the liver substance when 
gently but securely tied. If rubber dam is used for bolstering 
a free end is, of course, carried through the external wound, 
where it also acts as a peritoneal drain and may be removed 
after the sutures have been absorbed. Omentum used for 
bolstering may be made up of free grafts fashioned for the pur- 
pose or of free margin of great omentum turned upward over 
the liver surface for the purpose. A flat rubber dam sheet may 
be imposed, in addition, between the margin of the liver wound 
and the adjacent viscera; or a Mickulicz tamponage may be 
utilized, the additional thickness serving to give added hemo- 
stasis, while on the one side gauze and liver are separated by a 
rubber layer and upon the other side rubber is interposed 
between gauze and nearby intestine or stomach. 

A. J. S., n. s. Vol. X, No. i, p. 214 
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Courvoisicr’s Law; a greatly distended gait bladder in case of obstruction in the 
common duct, speaks in favor of a tumor rather than an impacted calculus. 

Ludwig G. Courvoisicr. Basel, Switzerland. (Name appears in various sources as 
Louis G.*'- and as Ludwig 

Born in 1843. Died April 8, 1918. 

Traveled with parents to Island of Malta at age of seven, where lie studied natural 
history and learned tlie Englisli language. 

Returned to Basel to complete early education. Continued special studies in botany 
and histology. 

1865; Won an award for a paper entitled “Histology of the Sympathetic Nerv'ous 
System.” (Age of twentj--two.) 

1866. Studied for a semester in Gottengen specializing in pathological anatomy. 

1866. Studies interrupted by Prussian-Aiistrian War. 

1867. Returned to Basel to become assistant in surgical clinic under Socin and 
Bischolf. 

1S68. Received doctor’s degree at Basel; Thesis, “The .Microscopic Structure of the 
Spinal Ganglia.” 

For following two years assistant to Socin. 

Then went to London, becoming friendly with Wood, Fergusson, Thompson, and 
Spencer Wells. 

Later, to Vienna, forming friendships with Czerny, and Billroth. 

1871. Received appointment as House Physician to a new hospital in Richen 
(Diakonsscnaustalt). Held position until his death forty-seven years later (1871-1918). 
Had charge of both medicine and surgerj'; taught anatomy and nursing to Sisters. 

1S80. Became connected with University at Basel. Moved to Basel onlj' in 1883, 
retaining consulting connection at Riehen. 

• 1 888. Appointed Associate Professor at Basel. 

Twelve years later (1900) offered full professorship upon Socin’s death, but refused 
the honor upon the grounds th.at a younger man could then best assume the duties of 
this appointment. 

Held many honorary positions in scientific societies. 

Casuistisch-Statistische Bcitrage zur Pathologic und Chirurgie der Gallenwege. 
Von Dr. L. G. Courv'oisicr Leipzig, 1890, pp. 57 and 58. X'^erlag von F. C. W. Vogel. 

Writings many and varied. 

Most important work concerned diseases of the gall__bladder. 

Among published works are the following; 

1872. Fall von Addison-Krankheit. 

1875. Statistische Beitrage zur Typhusbchandlung. 

1S77. Eine Gastrostomie. 

1S83. Behandlung dcs Empyems der Pleura. 

1883. Gastroentcrostomie Posterior. 

1884. Cholecystotomie und- Ectomie. 

1887. Ueber Gallenstcinopcrationen. 

1SS7. Fall von Cholecystomie. 

1890. P.athologie und Therapie der Gallenwege. 

1891. Chirurgie der Gallenwege. 

1S96. Zur Diagnostik der Galicnsteinkrankheiten. 
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1899. Ucbcrsicht ubcr Mcine Gallcnsteinopcnitioncn. 

1903. Bclijindlung clcr Cliolelithiasis. 

1913. Eine Easier Galicnstcinstatistik. 

Courvoisicr did not present his law or sign as being absolute; he presented exaet 
iigurcs, however, to substantiate its reliabilitj'. He found marked dilatation of the gall 
bladder in 92 of 100 eases of common duct obstruction due to causes other than blockage 
by stones. (Atrophy occurred in but onc-twcifth of such cases.) Courvoisicr found marked 
atrophy of the gall bladder in over 80 per cent of cases of common duct blockage from 
stones. 

Courv'oisier’s participation in the Franco-Prussion war of 1870 gave him great 
opportunitt' to carry out his studies in surgery. 

Unexpected appointment at Riehen immediately after this war enabled him to marry 
and found his home (age of twenty-eight). 

Contracted severe blood poisoning while at Riehen and wrote one of his books during 
his convalescence. 

Courx’oisier’s work was never brilliant but he was most methodical and thorough. 
He became very well known and was in great demand as a consultant. 

Courx'oisier was ex-tremcly modest with reference to professional honors. This 
attribute kept him from many positions which he might rightfully have held. His refusal 
of the full professorship at Basel in favor of a younger man well illustrated his viewpoint. 

He was in touch with ail branches of civic work and played an important role in 
community public health. 

He founded a savings fund for the sick in the form of insurance with benefits over 
periods of illness. 

Courvoisicr throughout his life was a naturalist and upon his death his remarkable 
collection of butterflies was presented to the museum at Basel. 

Courvoisicr lived through the periods of sepsis, antisepsis and asepsis and credited 
his predecessor and surgical chief Socin, who did much to advance his surgical fortunes, 
for doing in Basel what Lister has done in Edinburgh to advance antiseptic methods. 
Courvoisicr wrote: “Surgerj’ laj' at that time (1866) in the septic period as one may call 
it, in a very bad state. Scarcch- a wound healed primarily, they all suppurated whether 
they were already infected outside of the hospital or whether due to a well prepared 
operation in the hospital. But Socin was alrcadj- at that time clear in his mind that 
suppuration, wound fever, pyaemia, erysipelas, could be due only to infection from with- 
out, and with the clear vision of genius as one of the first on the continent, he introduced 
the method of wound treatment, as yet only in its incipiency, in the same manner as the 
Scotchman Lister had sought to do and had developed in Edinburgh in his clinic; and 
it was my privilege to witness all the phases passed through by the new carbolic therapy. 
The success achieved with this treatment was remarkable, although not to be com- 
pared with the later antiseptic or the aseptic method which in turn replaced the former.” 

1. Stedman’s Medical Dictionarj-, Ed. 8. 

2. Dorland’s Dictionary. 

3. Gould’s Dictionary. 

4. Index Medicus Surgeon General’s Office. 

5. Oblituary; E. Veillon. Correspondence Blall /. Scbirciz. Acrzie, 73; No. 39, 1319, 
lOiS. 
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STATISTICAL REPORT OF CASES RELATING TO PATHOLOGY AND 
SURGERY OF BILIAR'i' DUCTS 

Dk. L. G. CouRvoisicR 
(TrimsIatccI from the German) 

If I divide the 187 cases which were studied in this inv'cstigation into two chief groups, 
then I obtain 87 eases as being the result of obstruction by stones, and too eases as being 
due to some other form of obstruction. These two groups because of the similar number 
of cases they contain can be well compared with each other. 

Now the cases of obstruction by stones coincide most frequently with the atrophies 
of the gall bladder (70:87 cases = 80.4 per cent) much more rarely with the ectasia 
(17:87 = 19.6 per cent). The other types of obstruction on the other hand, coincide much 
more rarely with ntroph}' (8 : 1 00), much more frequently with ectasia (92:1 00). E-vpressed 
in other words: In eases of obstruction of the ductus cholcdochus by stones, ectasia of 
the gall bladder is rarely present, this organ being usually shrunken already before 
obstruction took place. In other forms of obstruction on the other hand, ectasia is 
usually present, atrophy being found only in one-twelfth of these cases. 

This result of our investigation was very a.stonishing to me. It is generally stated in 
handbooks and te.xtbooks that obstruction of the ductus cholcdochus bj' stones leads to 
stasis of bile and dilatation of the gall bladder. I find the exact contrary and must 
regard the absence of ectasia in eases of obstruction of the ducts as being actually 
characteristic of obstruction by stones, its presence as indicative of other forms of occlu- 
sion. If this is found to be still further corroborated, then we will have gained thereby an 
important fact in the differentia! diagnosis. 

I have besides attempted to learn in a dilfcrcnt way whether the above discussed 
difference in the behavior of the gall bladder actually e.vists and whether it lends itself 
to recognition in practice. Of the operative cases enumerated in m}' tables, 1 find 35 
obstruction of the ductus cholcdochus, of which ty were caused bj’ stones and iS through 
strictures, pressure of tumors, etc. Now, of those 17 cases, only 4 showed ectasia, whereas 
of those 18 cases 16 showed ectasia. Of those 17, on the other hand, 13 do not show any 
enlargement of the gall bladder, and of those 18 eases, only 2 showed no enlargement of 
this organ; of these 20 ectasias, only 4 were due to obstruction by stones, and 16 were due 
to other types of obstruction. This is a still sharper difference and. has been demonstrated 
in our first investigation. 

Moreover, the explanation of this difference is not diffieult. According to previous 
views, stones in the ductus ciioledochus were said to originate as a rule in the gall 
bladder. On their way, however, as has been shown above, they have irritated the cystic 
duct and in part also the gall bladder, and have left in both of them distinct signs of a 
forced pathway, namely in the form of a chronic inflammation of the wall. This chronic 
inflammation often leads ultimately to contraction of that resert'oir. Once the gall 
bladder has become so altered, then even the severest obstruction to the outflow of bile 
will no longer suffice to distend the bladder. In most of the other forms of obstruction, 
especially those brought about by pressure of tumors, the dammed-back bile finds a 
normal elastic gall bladder. 


QUESTIO.N'.V.tlRE 

1. How do veins give clinical evidence of intra-abdominal disorders? 

2. \\ hy are the diagnostic le.ads afforded by veins of particular value? 

3. Y hat signs are produced by obstruction of an external iliac vein? 
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4. Describe in detail the changes in tlie lower extremity from obstruction to its venous 
blood current. 

5. What is the abdominal pliase of the clinical picture of iliac vein obstruction? 

6. With venous stasis in a lower extremity why is tiie part cool; why dusky color; why 
sometimes pale; at what part of the limb is edema most marked and why? 

7. Distinguish the edema of venous stasis from that of lymphatic stasis. 

8. What arc the three uppermost tributaries of the long saphenous vein? 

9. What intra-abdominal eonditions arc suggested by engorgement of the right superfi- 
cial circumflc-x iliac vein? 

10. In what ways does the clinical picture of common iliac vein obstruction differ from 
that of iliac vein obstruction? 

11. What arc the possible urinary findings with marked engorgement of the vesicle 
venous plexus? 

12. Name the points of anastomosis of vessels of llic portal with those of the systemic 
venous system. 

13. What is the relation between the obturator nerve and the common iliac vein? 

14. What are the venous tributaries of the hypogastric vein? 

15. What is the clinical picture of blockage of the inferior vena cava? 

16. What is meant by caval collatoral veins; b3' portal collatoral veins? 

17. What are the urinarj' and clinical findings with stasis within the renal veins? 

18. How can these be distinguisiicd from evidences of true nephritis? 

19. How can the direction of the blood current witliin a vein be determined? 

20. What is the normal direction of current within the superficial epigastric vein? 

21. Describe the rerouting of blood with complete obstruction of the inferior vena cava. 
Name vessels involved. 

22. What is the direction of blood flow within dilated veins upon the anterior abdominal 
wall caused bv mediastinal tumors obstructing the superior vena cava? 

23. How do venous clinical evidences of superior caval obstruction differ from those of 
inferior caval obstruction? 

24. Classifj' causes of obstruction to tlie inferior vena cava. 

25. Discuss differentiation of the various causes of inferior vena caval obstruction? 

26. What is the clinical picture produced bj' obstructions of the portal vein? 

27. Explain the differences between hematemesis and cirriiosis of the liver. 

28. What is the caput Medusae; name the veins involved, efferent and afferent vessels; 
what is tiie direction of the venous flow? 

29. What is the most common cause of obstruction of the portal vein? 

30. Name or classifj' causes of portal obstruction; discuss tliesc as to their relative 
frequenej'. 

31. What arc the probable points of lodgement of emboli originating from common iliac 
vein, ileocolic vein, saphenous vein, renal vein, superior mesenteric vein? 

32. What are the more common causes of pulmonarj’ embolism, of pjdephlebitis? 

33. Upon which side of the chest arc evidences of pulmonarj’^ embolism most likely to 
be discovered? 

34. What are the s.vmptoms of a pulmonar\- embolus; roentgenographic findings? 

35- ^^’^hat is the incidence of postoperative thrombosis? 

36. What is the postoperative incidence of embolic phenomena? 

37. Name some of the factors within the control of the surgeon which most surely 
decrease the incidence of postoperative thrombosis. 

38. What is the most common cause of vulval varices; other causes? 

39. How frequent arc phlebectasiae during pregnancy? How frequently do marked 
varicosities occur? 
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40. Wlwt -ire tile common sites of varicosities due to iirci!;n:mcy; to what are these 
varicosities due? 

41. What percentage of varicoceles are bilateral; what percentage occur upon the left 
side; what upon the right? 

42. What is a symptomatic varicocele? 

43. EsTplain why varicoceles arc more common on the left than on the right side. 

44. What arc tlic more common causes of a sj'mptomatic varicocele? 

45. Upon what grounds may a femoral hernia be differentiated from a saphenous varix? 

46. Name some of the typical signs that serve to identify a saphenous varix. 

47. What is a direct hernia? 

48. Give the origin and course of tlic deep epigastric artery. 

49. Between what layers of the abdominal wall does it travel? 

50. Bound Hcsselbacii’s triangle. 

51. What are the inguinal peritoneal fossiic? 1 low many? Mow formed? Loc.ation? 

52. Describe the femoral artery test for hypogastric peritonitis. Discuss this test. 

33. Describe the detection of expansile pols,ation in an aneurysm of the abdominal aorta. 

54. What is dermatographism? What is me.ant by metamerism? 

55. What is meant by the “red cross” v.asomotor sign? 

56. Define hematemesis, coffee-ground vomiting, metena. occult blood. 

57. From what other points besides the stomach may vomited blood arise? 

58. Discuss hematemesis with pcpiic ulcer; with cirrhosis of the liver. 

59. From what other gastric diseases beside ulcer may hematemesis arise? 

60. Discuss hem.atemesis with gastric cancer; with Icuccmias. 

61. How many hematemesis and hemoptysis be distinguished? 

62. What is the probable source of melcna? 

63. What arc the probable sources of bright red blood passed by rectum? 

64. What is the significance of occult blood? What are the tests for occult blood? 

65. When blood is passed per anum what is the signific.ancc of blood mixed with pus, 
blood mixed with the motions; blood streaking the motions? 

66. What is the character of the blood by rectum and of associated signs and symptoms 
with intussusception; mucous colitis; typhoid fever; tuberculous ulcer; mesenteric 
thrombosis; purpura hemorrliagica; hemophilia; rectal polyp; cancer of the sigmoid? 

67. \\'hat is the typical anal disciiarge with cancer of the rectum or rectosigmoid? How 
is a positive diagnosis to be established? 

68. Name some medical conditions which most commonly simulate surgical conditions 
of the abdomen. 

69. Differentiate chronic passive congestion of liver from cholecystitis. 

70. Differentiate Henoch’s purpura from acute appendicitis. 

71. Differentiate angioneurotic edema involving intestine from mcchanic,al obstruction 
of the bowel. 

72. Explain the basis of abdominal pains or vomiting with tabes dorsalis, plumbism, 
brain tumor, angina abdominalis. 

73. What methods may the surgeon adopt to protect his p.atients from needless opera- 
tions when non-surgical conditions produce symptoms simulating surgical diseases 
of the abdomen? 

74. What are the branches of the abdominal aorta? 

75. What arterial trunks supply the abdominal portion of the gastrointestinal tract? 

76. Can humans tolerate the ligation of the following; superior mesenteric arterj'? 
the hepatic artery? the splenic artery-? 

77. Name the arteries supplying blood to the abdominal walls. 
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78. Describe the blood supply of the appendix. 

79. Describe in detail the control of bleeding during an appendectomy. 

80. What is the origin of the appendicular artery? 

81. Does the appendix receive arterial blood from any source beside the appendicular 
artery? 

82. What is the effect of ligation of the ileocolic artcrj'? 

83. Describe the normal blood supply of the gall bladder. 

84. Describe abnormal arrangements of blood vessels to gall bladder. 

85. Describe control of bleeding during choIcc3’Stectomy; during a choledochotomj'? 

86. Describe control of free bleeding from the liver, ^^'^hat are bolstered sutures? 
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in the living was first reported in 1898. of embolism in arteriography. “Dominal 
In that year Podres by accident observed X,” although sold in Germany as an 
roentgenologically a shot which was float- arteriographic medium, was not generally 
ing in the heart of a patient following a used. iVIoniz, Carbonnel, Duval, Brooks 
heart injury. Shortlj'^ after, Trendelenburg, and others found that there was severe 
Riethus, Haecker, Revenstorf and others pain during the period the solution re- 
studied roentgenologically the pathology mained in the arterj’^, and therefore the 
of the heart after injection with various patient could not be kept still enough to 
opaque substances. Before these experi- get a good roentgenogram unless a general 
ments aneurysms and sclerosed arteries anesthetic was used. Carbonnel and Masse 
had already been seen. The first one, how- reported 3 cases of localized gangrene of 
ever, who undertook the systematic experi- the toes in which arteriography after the 
mental work by means of the opaque intra-arterial injection of a sodium iodide 
substances in order to determine whether solution had given a different result in each 
or not visualization of vessels was possible case. In one case the clinical picture became 
in living subjects, was Schepelmann. He one of simple gangrene; in the second case, 
used the various heavy metal compounds more precise indications were obtained 
and the oil suspension, but he did not get with arteriography than with any other 
good results in visualizing the small method of clinical examination; and in the 
vessels. third case arteriography gave a wrong 

Thereafter, it Avas found that collargol, indication. Thus the results of arteriog- 
quicksilyer, bismuth-oil-suspension, bromic raphy after the intra-arterial injection of 
or iodic compound, tetraiodophenol- sodium iodide solutions are not more 


phthalein, calcium lacticuni, calcium joda- 
tum, calcium chloratum, “Dominal X,” 
iodized oil and iron chloride all gave 
unsatisfactorj" roentgenologic films in 
human beings and animals. 

At present, the bromic and iodic corn- 


reliable than the results of other clinical 
methods of examination. Furthermore, 
Duval noted the occurrence of more or 
less grave accidents during the intra- 
arterial injection of sodium iodide: i.e., 
extension of gangrene, and severe pain, 


pounds are usually used for arteriography, with vascular spasm followed by vascular 
However vuth these compounds dangerous dilatation of the leg and general symptoms 
results follow occasionally after intra- of iodine poisoning, death within two days 

* Submitted for publication August 8, 1930. 
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after the injection. He concluded that the 
idea of obtaining a radiogram of the 
vascular sj’stem in vivo is very tempting, 
but because of the frequent occurrence of 
accidents and the unreliability of results 
in arteriography with sodium iodide as 
compared with the other less dangerous 
methods of clinical examination, he would 
hesitate to experiment with this method. 
The further development of this method 
of arteriography was therefore interrupted. 

The writers, after extensive experimental 
injections into the internal carotid artery 
of dogs and rabbits with various solutions, 
found that 20 to 30 per cent solution of 
sodium bromide is less dangerous than 
other bromic or iodic compounds. It is 
possible to inject into the internal carotid 
artery in the proportion of i c.c. per i kg. 
of the weight of the animal. Even in these 
cases, however severe local irritation of the 
vessels and dangerous reactions were ob- 
served following injection. 

Therefore, in order to get rid of these 
troublesome reactions various solutions 
were tried; i.e., gummi arabicum, dextrose, 
salt and gelatine were added to the solution 
injected. None of these proved satisfactory'. 
It was also proved that collargol, electrargol, 
tetraiodophenolphthalein, tetrachlorophe- 
nolphthalein and thoriumdioxyhydrosol 
were all ineffective. 

Years ago, it was known that oil and its 
emulsion could be injected into the vascu- 
lar system. For instance, Neumann, Kreidl, 
Lindemberg and Rangel, Cartier and 
Fischer used various oils or their emulsions 
for the purpose of treatment and nourish- 
ment. But the first one who tried arteri- 
ography using oil was Schepelmann. He 
injected oil itself but without success. 
Shortly after, Frank and Alwens injected 
bismuth-oil-suspension, prepared by Rich- 
ter, into the heart, but did not get good 
results in the arteries. Sicard, Baillat and 
his co-workers, Garnett and Greenbaum 
and Frazier, selected the iodized oil 
itself for intra-arterial injection in order 
to visualize the cerebral arteries and 
arteries of the extremities. But this oil 


could not be injected into the vascular 
system in a large enough amount to get a 
good arteriogram, because of the danger 
of oil embolism. Therefore the study of 
arteriography using the iodized oil itself 
was discontinued and is usually not men- 
tioned in present-day literature. 

It was thought by the author that if 
iodized oil could be so prepared as to be 
injected intra-arterially without dangerous 
reactions it would be preferable since it 
has no local irritating effect and is a stable 
chemical compound not capable of osmosis. 

Working on this theory we finally' suc- 
ceeded in visualizing the vascular system 
without any' reaction or danger. A fine 
emulsion of iodized oil newly prepared 
consisting of a colloidal solution was used. 

At first the emulsion of the iodized oil, 
using the glycerin, alcohol, gummi arabi- 
cum and lecithin, was employed but 
without good results. At this time Prof. Dr, 
Yamakawa, Tohoku Imperial University', 
had made “yanol.” This is a fine emulsion 
of the oil given intravenously for the 
purpose of nourishment. However, yanol 
and iodized oil emulsion as an arterio- 
graphic medium differ considerably. Yanol 
has a much lower percentage of oil and a 
lower specific gravity'. After further experi- 
ments a fine emulsion of iodized oil was 
prepared. This may' be injected intra- 
arterially for arteriography' with perfect 
safety'. To prepare it the “protalbin- 
albumin-acid” (an emulsifier originated 
by' Prof. Dr. Hattori, Tokio Imperial 
University') was used, with the assistance 
of Dr. Yanagizawa, the chief apothecary 
of our university. 

This new contrast medium for arteriog- 
raphy was named “L’orabre.” This prepa- 
ration is a y'ellowish-white, slightly' alkaline 
isotonic emulsion. It has no hemolytic or 
rapid hemostatic action in vivo or in vitro. 
Each oil globule is smaller than a blood 
corpuscle. As is known, if the fat is taken 
as a meal it is emulsified or subdivided into 
minute particles of microscopic size in the 
intestine by the action of the digestive 
juices. The emulsified fat enters the 
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lymph-capillary in the interior of the 
villus, thence passes into the thoracic duct 
and linally into the blood circulation. 
Therefore the intra-arterial injection of 
this emulsion is physiological. 

Preliminary experiments were performed 
on do£is. Under local anesthesia, an incision 
was made on the left side of the neck and 
the common carotid artery as well as the 
external and internal carotid arter}* were 
exposed. For the purpose of testing the 
safety of the procedure, the needle attached 
to a syringe was introduced into the artery 
and a small amount of blood withdrawn 
into the emulsion, and reinjected into the 
artery. The films were taken at the end of 
or immediately after the injection. The 
following conclusions were reached: (i) 
there were no local irritating efi'ects; (2) 
no emboli; (3) no severe general reaction. 
Histological observations during the suc- 
ceeding three weeks were made, and no 
pathological changes such as fat embolism, 
atrophy or malacia in the brain or changes 
in the vessel walls were found. 

METHODS OF PREPAR.VTION ATTEMPTED 

Present TecJmic: Lipiodol descendant 
(25 c.c.) is thoroughly mixed with lecithin 
(lo gr.) and protalbinacid (0.75 gr.) in 
a glass mortar. Five per cent solution of 
glucose is then added gradually by stirring 
until the total amount becomes 100 c.c. 
Now a stable fine emulsion of iodized oil 
is obtained. 

Or in a glass mortar, lipiodol descendant 
(25 c.c.) and lecithin (10 gr.) are thor- 
oughly mixed with honey (10 gr.). Distilled 
water is then added little by little, mixing 
well by stirring, until the total amount 
becomes 100 c.c. Naturally all glass and 
instruments used must be aseptic. The 
newly prepared emulsion must be kept in 
ampules or protected from contamination 
by other means. 

These emulsions were named as follows 
according to the emulsifier in them. 

Old lipiodol emulsion, in which onl3f 
lecithin is contained. 

L’ombre a (alcohol) 


L’ombre g (glycerin) 

L’ombre p (protein-albumin-acid) 

L’ombre e (the white of an egg) 

L’ombre h (honejO 

TECHNIC FOR ARTERIOGRAPHY 

Arteriography can be performed bj^ 
injecting the arteiy without incising the 
skin, but this is sometimes veiy difficult. 
Therefore a small incision is made and the 
artery exposed. The needle is introduced 
into the trunk of the arterj'^ or better into 
a small branch of the arterj- after tempo- 
rary* ligation of the trunk with a vessel 
clamp. The technic of arteriography* can 
thus be divided into two ty*pes, i.e., 

1. Percutaneous injection and 

2. Incision method. 

a. Puncture of the trunk of the 
artery^ 

b. Puncture of the small branch of 
the arterial trunk (our method). 

I. Percutaneous Injection. The 
technic of injection, according to Hirsch, 
into the common carotid artery' without 
incising the skin is as follows: a needle is 
attached to a syringe containing the 
quantity of drug to be administered. The 
syringe is held in the hand like a writing 
pen, touching the skin almost perpendicu- 
larly', and not in the usual way' w'hen 
injecting intravenously'. This position fa- 
cilitates making a direct puncture and 
obviates the possibility' of raising the outer 
coat of the artery'. In this perpendicular 
position the needle has less chance of 
striking the internal jugular vein, which 
frequently' overlaps the artery'. The index 
and- middle fingers of the left hand palpate 
the pulsation of the artery' and the needle 
is directed toward the pulsation. The 
puncture is best made near the anterior 
edge of the sternomastoid muscle and 
near the upper border of the omohy'oid, 
and just below the level of the upper 
border of the thyroid cartilage. When the 
needle reaches the level of the sheath of 
the large vessels, there is a definite resist- 
ance to further progress even if the needle 
is very' sharp. This resistance is discernible 
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Case I. Genuine epilepsy. Arterial enccphalograpliy by injection of L’ombre through superior thyroid 
artery. Roentgenogram shows all cerebral arteries normal. 
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Fig. 3. Oisc ii. Tumor of anterior lobe of cerebrum on right side. Arterial encephalography, L’ombre injected 

through superior thyroid artery. 

1, Ascending part of intcrn.al carotid arterj'. II, Internal carotid artery in carotid canal of temporal bone. Ill, 
Internal carotid arterj' at intcrn.al base of skull. AC, chorioid arterj'. S, middle cerebral arterj', in abnormal 
course, displaced downward and backward at Sylvian fossa, showing that tumor was situated in and coursed 
deeply into anterior lobe of cerebrum. A, anterior cerebral arterj', in normal course, showing that tumor w.as not 
situated in and did not involve opposite side of hemisphere over horizontal fissure of cerebrum. AO, ophthalmic 
artery. V, lateral ventricle, depressed downward bj' tumor. In part of ventricle is seen small amount of gas 
^vhich w.\s infused for pneu movent riculography on preceding d.aj'. T, Tumor. 
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after a little practice and is of great value discussing this method and also remarked 
because at this moment downward pres- regarding intra-arterial injection of the 
sure must be stopped and the needle vertebral artery. 
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Fig. 4. Brain of same patient. 


inserted into the artery by very gentle 
manipulation. Continued great pressure 
at this point will flatten the artery because 
of density of the sheath, and the needle 
will cut through both the anterior and 
posterior walls of the artery. Inclusion is 
then best effected b}’- gently withdrawing 
the needle, and the injection is not begun 
until the blood is seen spurting into the 
syringe with each pulsation of the artery. 
The spurting of blood is also the index of 
proper inclusion of the needle on its down- 
ward course. The pulsation into the syringe 
is not visible if a needle of small caliber 
is used and it is preferable to use one of 
fairly large caliber. In nervous patients 
this procedure must be done with a general 
narcosis or before operation a sedative is 
given. 

Thereafter, Enderlen published the 
method of intra-arterial injection in detail. 


Moniz first used this method on human 
beings for arterial encephalography. 

The technic of injection for arteriog- 
raphy of the extremities is as follows: as 
in Bier’s intravenous anesthesia or Goy- 
anes’s intra-arterial anesthesia, the part 
of the extremity for examination is pre- 
pared for operation. The two rubber 
constrictors are placed around the part 
of the extremity above and another below 
the field where the arteriography is per- 
formed. But they are not tightened. The 
needle is attached to the syringe containing 
the L’ombre to be administered. The 
syringe is held in the right hand. The 
index and middle fingers of the left hand 
palpate the pulsation of the artery and the 
needle is directed toward the pulsation. 
Under infiltration anesthesia or without it, 
a needle is inserted into the artery immedi- 
atety below the proximal rubber tourni- 
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quet. After proper inclusion of the needle 
into the artery, spurting of blood into the 
syringe will be seen. The proximal tourni- 





Fig. 5. 0.5C III. Fr.acture of liumcrus. L’ombre injected 
into upper uln.ar collateral .artery. X-ray shows 
r.atli.al .and bracliial .arteries amputated at elbow, 
artcri.al nets newly proliferated at under border of 
cllyaw but no .arteries to periphery. AB, brachi.a! 
artciy. .A, .amput.ation of ancry. Cl, common intcros- 
*eous .artcra. G. newly proliferated arterial nets. 


quet is now tightened enough to close the 
artery at that point. After a short interv^al 
the distal rubber tourniquet is tightened, 
then a certain quantitj^ of solution is 
injected toward the periphery, enough to 
fill the arterj’- between the two tourniquets. 
At the end of the injection the roentgen- 
ra}’’ tube is then operated for the briefest 
period possible to secure a good film. The 
distal tourniquet is first released and the 
needle is withdrawn. At the completion of 
the operation the proximal tourniquet is 
removed gradually to prevent rapid dif- 
fusion of the solution. On the small 
puncture wound of the needle a small 
adhesive plaster is applied. 

According to this method, arteriography 
of the part indicated is done with a small 
amount of the contrast medium. Instead 
of using a blood pressure arm band, 
Sehrt’s tourniquet, Zwirn’s tourniquet, 
an Esmarch bandage may be used; but 
we think the blood pressure arm band is 
the best. 

This technic of arteriography by a 
percutaneous puncture of the arterj’’ is 
used on arteries such as the femoral or 
branchial which run superficially. But if 
the tightening of the proximal tourniquet 
is insufficient the result is indefinite; there- 
fore, for arterio-encephalography this 
method is not suitable. 

2. Incision Method: a. Puncture of the 
Trunk of the Artery. With a local anes- 
thesia of 0.2 per cent tutocaine solution 
the artery is exposed to permit the applica- 
tion of the arterial clamp. The trunk of 
the arterj' is closed by the clamp and 
punctured immediately below the clamp. 
Then the injection is begun and the 
roentgen-ray film record is made. Moniz 
used Knauer’s method for arterio-encepha- 
lography but he later noted that the 
temporarA- ligation of the external carotid 
artery was needed even in an incision 
method. 

b. Puncture of the Small Branch of the 
Trunk. This is our own method. When 
the e.vposure of the arterial trunk is diffi- 
cult or impossible due to various pathologi- 
cal conditions this method is most effective. 



New Series Vol. X, No. 2 . 


Saito, et al. — ^Arteriography 


American Journal of Surgery 


Some objection might also be raised to 
puncturing the large vessels. The method of 
exposure of the artery with a local anes- 
thetic is the same as previously described. 
The trunk of the arter\" is closed b}* the 
arterial clamp, and after selecting for 
injection a small branch coming from the 
trunk distal to the clamp, it is punctured. 
This method is especially convenient and 
useful for arterial encephaIograph3^ 

In arterial encephalography, a temporary 
ligation of the external carotid artery is 
necessary. An injecting needle with a 
fairly large caliber should be used and the 
injection made rapidly because the solution 
maj- be diluted at the base of the skull by 
the blood stream from the opposite side. 
The puncture of the trunk by a needle 
with too large a caliber might be followed 
by bleeding after withdrawal. Also there 
is a possibility of thrombosis of the artery 
resulting from later pathological changes of 
the arterial wall. It is also impossible of per- 
formance in a patient with arteriosclerosis. 

This method has changed as follows: 
A small incision, with the center at the 
great cornu of the h^'oid bone, is made on 
the side of the neck along the anterior 
edge of the sternomastoid muscle; and 
without injuring even a small vessel, the 
common carotid, the external carotid and 
the internal carotid are exposed. Further- 
more, the superior thyroid artery arising 
from the external carotid close to its origin 
is exposed. The superior thyroid is then 
drawn outward with a bit of suture, care 
being taken to avoid the superior thyroid 
veins and the superior laryngeal nerve. 
The external carotid and the common 
carotid are then clamped off by using a 
Carrel hemostat. The superior thyroid 
is drawn forward with the aid of a suture 
around the artery. After insertion of a 
fairly large caliber needle into the superior 
thyroid artery, a certain amount of 
L’ombre is rapidly injected. During the 
final part of the injection, a very rapid 
stereoscopic roentgenogram of the skull 
is secured. Or, a film may be exposed at the 
end of or immediately after the injection; 


in other words, the roentgen-ray exposure 
and injection are over at the same time. 
Immediately following the exposure the 



Fig. 6. Gisc iv. Buerger’s disease. L’ombre injected 
througli external pudendal artery. X-ray shows 
popliteal artery completely obliterated and only 
small arteries running into leg. AGS, arteria genu 
suprema. O, oblitcr.ition of popliteal artery. 

clamp which tightened the external carotid 
is released and then the clamp on the 
common carotid is removed gradually. 
If the bleeding from the puncture wound 
on the superior thyroid is great, the ligation 
of this vessel is easy. 

This method for arterial encephalog- 
raphy is superior for the following reasons: 
(a) no injury to the common carotid; (b) 
the possibility of injection bj- a needle 
with a large caliber, (c) possibility of 
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repeated punctures, two or three times, the size of the part to be injected. In 
without much bleeding, (d) and of per- arterial encephalograph}^ the quantity 
formance in patients with arteriosclerosis, averages from 5 to 7 c.c., but by means 





Fig. 8. Sarcoma of right heel. L’oinbre injected through posterior tibial artery. Arteriogram sliows artery dilated 
and newly proliferated at tumor. ATP, posterior tibial artery. T, sarcoma. 


In arteriography of the extremities, 
puncture of the following branches is made: 
on the superior or inferior ulnar collateral 
artery in the arm; on the external pudental 
artery in the thigh; on the lateral superior 
artery of the knee or the medial superior 
artery of the knee in the fossa poplitea. 

The incision method,, as a rule, is per- 
formed with a local anesthesia and its 
results are definite. In this method, as in 
the percutaneous puncture, the peripheral 
portion of the extremity may be tightened 
by a tourniquet or compression bj' the 
finger to avoid flow of the contrast medium 
to unwanted parts. 

The emulsion is warmed to body tem- 
perature previous to injection but must 
not be heated. Before use, the ampule 
containing the Uombre is rotated gently 
to mix the emulsion well. When shaken 
strongly, it must stand some time till all 
the small bubbles disappear. Therefore it 
is better not to shake. 

The quantity injected differs owing to 


of our improved method only 3 to 4 c.c. 
are needed. In the thigh, leg, upper arm 
and forearm 10 to 20 c.c. are necessary, 
and in limited parts, such as the knee, the 
hand, the foot and the elbow, 5 to 10 
c.c. are used. As a rule, the index of the 
determination of the quantity injected is 
a sensation of swelling in the part injected 
b}'^ the L’ombre. 

It is important that the roentgen-ray 
exposure and injection of the emulsion be 
finished at the same time. 

The needle is 0.6 to 0.8 mm. in diameter, 
but when the trunk of the artery is punc- 
tured a finer needle must be used. When 
the branch of the trunk is punctured, a 
needle with a large caliber can be used. 

We always use a short and broad syringe, 
a Carrel hemostat and the Dechamps 
instrument which were improved and spe- 
cially constructed for us for arteriography. 

TECHNIC OF VISUALIZATION OF THE VEINS 

For examination of veins it is essential 
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to examine small areas, especialfy in 
visualizing the valves. The tourniquet is 
placed and tightened distal to the valve 
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Fig. 0. Oise vii. Fracture of rib. L’ombre injected into 
median vein of forearm. B, basilic vein. C, cephalic 
vein. V, venous valve. 


vhich Is to be examined. The blood in the 
proximal vein from the valve is ejected 
and the needle introduced into the vein 
immediately proximal to the tourniquet. 
Then the injection is begun. At the end 
of the injection the roentgenogram is 
made. In this case, the tourniquet is 
tightened at the central part to avoid 
flow of the contrast medium to the 
unwanted part. To visualize the sub- 
clavian \ ein, 10 to 20 c.c. of the emulsion 
are needed. 


reaction: clinical observations 

In arterial encephalography with this 
substance no local irritating action on 
the vessels has been obsere^ed in 130 cases. 
Neither pulse rate nor blood pressure has 
been affected. In the majority of cases there 
are also no subjective symiptoms but in 
some cases a slight paresthetic or stvelling 
sensation in the hemisphere on the side 
of injection is felt. In a case of right 
cerebral tumor, a disturbance of sensation 
on the tip of the nose, angle of the mouth, 
left upper and lower extremity was 
observed. In another case a motor and 
sensor}’^ aphasia was observed; this symp- 
tom, however, entirely disappeared imme- 
diately after the injection, because it -was 
caused by the interruption of the arterial 
circulation; Occasionally there is also a 
slight injection of the eye and a slight 
fever after operation, but these persist 
only two or three days. In the cases 
trepanated on the temporal portion where 
the Sjdxdan fossa is easily- seen, twenty-four 
hours and two weeks after performance 
of arterial encephalography by L’ombre, 
no pathological changes on the meninges 
or the brain substance could be seen. 
Arterial encephalography and pneumo- 
ventriculography may be performed at 
the same time with safety'. 

In arteriography' of the extremity', a 
temporary' chill or shivering is occasionally' 
obserx'ed. There is no pain during the 
cou se of injection and even arterial en- 
cephalography' is performed with a local 
anesthesia. 

In addition, as a reaction after intra- 
arterial injection of L’ombre, anaphy- 
lactic phenomena might be feared because 
L’ombre p and L’ombre e contain protein 
in the form of protalbinacid and the white 
of an egg. A series of experiments were 
carried out on guinea pigs. Three groups 
of animals were prepared for the experi- 
ments. In the first group 0.75 per cent 
solution of protalbinacid in physiological 
salt solution was injected; in the second 
group I per cent of it; in the third group 
L’ombre p was employed. One cubic 
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centimeter of these solutions was injected 
subcutaneously; then, after twenty days, 
the animals were re-injected intravenously 
using the jugular vein, i to 2 c.c. being 
given gradually. The following results 
were obtained: In the first and second 
groups, the animals all died immediately 
after the re-injection with typical ana- 
phylactic symptoms. In the third group, 
no anaphylactic symptoms were obser\'cd 
after re-injection. The control animals 
injected with horse serum under similar 
conditions, all died immediately after the 
reinjection from anaphylactic shock. 

The protein in L’ ombre p had evidently 
been so changed that it no longer was an 
anaphylactogen. The theoretical interpre- 
tation of these phenomena will be pub- 
lished later after further experimentation. 

It could be seen, therefore, that one need 
not fear anaphylactic phenomena after 
the re-injection of L’ ombre p and L’ombre 
E. No signs of anaphylactic symptoms 
have been observed in any of our clinical 
cases, and, as is well known, artificial 
anaphylaxis is difficult to produce in the 
human. 

The elimination of iodine after intra- 
arterial injection of this emulsion is very 
slow; even after ten days the iodine reac- 
tion in the urine persists. Hence this 
intra-arterial injection of the fine emulsion 
might be used for nourishment and for 
iodine therapy. 

By means of this method the following 
subjects have been studied; arterial en- 
cephalography for the diagnosis of cerebral 
tumor; the changes of the course of arteries 
in fracture or dislocation; determination 
of amputation in instances of peripheral 
gangrene; examination as to the site and 
extent of the collateral circulation after 
amputation of an extremity; the vascular 
condition in the extremity in spontaneous 
gangrene, in tumor of the extremity and 
after resection of the knee; in studying 
venous valves and varices or aneurysms. 

The practical application of this method 
is illustrated by the following brief reports 
and plates. 


Case i. T. W., aged twcnt\’-seven, male. 
Genuine epilepsy. Arterial encephalography 
was performed by means of this improved 
method, injecting 10 c.c. of L’ombre through 
the superior thyroid artery. Roentgenogram 
showed that all cerebral arteries were normal. 
(Fig. 2.) 

Case 11. H. S., aged thirU-five, male. 
Diagnosis; tumor of the anterior lobe of the 
cerebrum on the right side. Arterial encephal- 
ography was performed by means of this 
improved method, 15 c.c. of L’ombre being 
injected through the superior thyroid artery, 
followed by stereoscopic roentgenograms 
(See Fig. 3) showing the following: 1, 
ascending part of the internal carotid artery, 
n, internal carotid artery in the carotid canal 
of the temporal bone. 111, internal carotid artery 
at the internal base of skull, a c, chorioid 
artery, s, middle cerebral artery, in abnormal 
course, displaced downward and backward 
at the Sylvian fossa. This showed that the 
tumor was situated in and coursed deeply 
into the anterior lobe of the cerebrum, a , 
anterior cerebral artery, in normal course. This 
showed that the tumor was not situated in 
and did not involve the opposite side of the 
hemisphere over the horizontal fissure of the 
cerebrum, a o, ophthalmic artery, v, lateral 
ventricle depressed downward by the tumor. 
In a part of the ventricle is seen a small amount 
of gas which was Infused into the ventricle 
for the purpose of pneumovcntriculography by 
puncture of the lateral ventricle on the pre- 
ceding day. T, tumor. (Figs. 3 and 4.) 

Case hi. H. D., aged thirteen, male. 
Diagnosis: fracture of humerus. On admission 
to the hospital one week after injury, it vas 
noted that the left upper extremity showed 
marked swelling, colored violet-black, with 
an ulcer and marked decrease to pain sensation 
in the arm and forearm. After admission he 
developed extensive ulceration. The brachial 
artery was exposed near the axilla. L ombre, 

8 c.c., was injected into upper ulnar collateral 
artery after temporary tightening of the trunk 
bj'- a clamp. Roentgen-ray examination showed 
that the radial and brachial arteries vere 
amputated at the elbow. Arterial nets newh' 
proliferated could be seen at the under border 
of the elbow, but no arteries to the periphery. 
Owing to this interpretation amputation was 
advised, ab, brachial artery, a, amputation of 
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the artery, c i, common interosseous artery. 
G, new proliferated arterial nets. (Fig. 5.) 

Case iv. T. I., aged forty-six, male. 
Diagnosis: Buerger’s disease. One year pre- 
vious periai'terial sympathectomy on the 
right femoral artei\y was performed. For 
about three months after the operation the 
pain disappeared. Lately the pain had increased 
in the leg. On admission to the hospital, it 
was found that the right leg was yery cool 
and showed gangrene of the hallux. In the 
popliteal fossa we could not feel pulsation. The 
femoral artery was exposed. Injection of 20 
c.c. of L’ombre through the external pudendal 
artery. The roentgenogram showed that the 
popliteal artery was completely obliterated 
and only small arteries ran into the leg. There- 
fore the thigh was amputated. Anatomical 
e.vamination of amputated leg showed the 
following: The popliteal artery was obliterated 
at its upper part, directly above the highest 
artery of knee and muscular rami anastomoses 
to the leg. The branches of the popliteal artery 
were all obliterated. But the anterior and 
posterior tibial arteries were not obliterated, 
.-v G s, arteria genu suprema.' o, obliteration 
of the popliteal artery. (Fig. 6.) 

Case v. T. K., aged thirty-three, male. 
Diagnosis: aneurysm. The patient was beaten 
by a fist over his right temporal region. After 
three Aveeks he found a small tumor at that 
point; it was painful. The superficial temporal 
artery of the right side was exposed and 5 c.c. 
of L’ombre were injected. Arteriogram showed 
the tumor Avas a traumatic aneurysm (a in 
Fig. 7)- (Fig- 7-) 

Case vi. T. M., aged sixty-three, female. 
Diagnosis: sarcoma of the right heel. The 
posterior tibial artery Avas exposed and 10 c.c. 
of L’ombre AA’ere injected. Arteriogram shoAAed 
that the artery AA-as dilated and ncAA-ly pro- 
liferated at the tumor, a t p, posterior tibial 
artery, t, sarcoma. (Fig. 8.) 


Case agi. S. M., aged thirty-scA^en, male. 
Diagnosis: fracture of rib. Ten cubic centi- 
meters of L’ombre Avere injected into the median 
A'^ein of forearm. B, basilic A-^eln. c, cephalic 
A’-ein. A'’, A'-enous A^aDe. (Fig. 9.) 

Case Aan. M. K., aged tAA-enty-fn^e, male. 
Diagnosis: A'^aricose A'^ein of the loAver extremity. 
Ten cubic centimeters of L’ombre were injected 
into the A'ein at the dorsum of the foot. In 
the A^einogram the A^aricose A^eins in the deep 
area AA'cre seen. (Fig. 10.) 

SUMMARY 

Arteriograph}', Avhich has not been 
generally used in practice because of 
troublesome reactions, is performed Avith 
perfect safety bj^ means of the injection 
of a fine emulsion of iodized oil described 
herein. This method is A^aluable in the 
diagnosis of A^arious circulator}* conditions. 
It has been used to obserA^e the course of 
arteries in fracture and dislocation; to 
determine the amputation line; to note 
the site and extent of the collateral circula- 
tion after amputation of an extremity; the 
A'^ascular condition in the extremit}’* in 
spontaneous gangrene, in tumors of the 
extremity and after their resection; in 
arterial encephalography; also in local 
blood vessel conditions, as aneur3"sm, 
A’^arices and A'enous A'^aWe defects, etc. 

This ncAV contrast medium has gix'^en 
clear, satisfactoiy roentgenologic plates. 
It has also been used in pyelography, 
myelography and Ausualization of fistulae 
and articular caAuties. For pyelography 
it is especially valuable because of the Ioav 
Auscosity, the absence of irritation of the 
mucous membranes, and the strong radio- 
activity, Avhich insures very clear shadoAvs. 
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HEMANGIOMATA OF THE INTESTINE-*^ 

R. D. McClure, m.d. and S. W. Ellis, m.d. 

DETROIT, MICH. 


V ASCULAR tumors of the intestinal 
tract are rare. They may cause 
obscure bleeding from the bowel, 
symptoms of acute inflammatory condi- 
tions, or intestinal obstruction. A case is 
reported because of the multiplicity and 
wide distribution of the lesions. 

According to Kornmann^ the heman- 
giomas constitute 7 per cent of all benign 
tumors, occurring, most frequently in the 
skin. They are less common in the deeper 
tissues, where they involve mucous mem- 
branes chiefly. They have been observed 
in all parts of the digestive tract, from the 
lips to the anus. 

In 1924, Brown" studied 19 cases col- 
lected from the literature and one which 
he reported. He recognized 4 types of 
tumors: (a) multiple tumors of the vascular 
arcades, which appear as reddish nodules 
situated in the submucosa and are con- 
nected with either the arteries or veins 
in the vicinity. These may be nevi or 
cavernous hemangiomata; (b) the sub- 
mucous tumor which grows toward the 
lumen of the bowel and may ulcerate the 
overlying mucosa by pressure and trauma; 
(c) the submucosal tumor which maj'^ 
grow to such a size that it either obstructs 
the lumen of the bowel or causes a change 
in normal peristalsis producing intussus- 
ception; (cl) the difl'use, ring-like tumor 
which begins in the submucosa, involves 
the muscularis, and constricts the lumen of 
the gut, producing intestinal obstruction. 

The following data are based on 24 
cases collected from the literature and the 
case described by the authors. Vascular 
tumors of the stomach were purpose^ 
omitted. Of the 25 cases 12 were in males 
and 13 in females. The ages of the patients 
varied from two months to seventy-nine 
years. There were multiple hemangiomas 
in II instances, and in 14 the tumor was 
single. In 18 of these patients there were 


symptoms referable to the vascular lesions. 
Hemorrhage was the commonest finding, 
occurring in 9 cases. The hemorrhages were 
mostly small or intermittent, although in i 
case reported by Laboulbene^ the patient 
died from a single massive hemorrhage 
from an ulcerated hemangioma in the 
duodenum. Four patients had symptoms 
of acute intestinal obstruction; 3 of chronic 
obstruction. In this group Pad' described 
a striking case in a woman in whom a large 
cavernous angioma was torn loose in the 
bowel during violent purging, and evacu- 
ated spontaneously with a large amount of 
blood. In cases reported by Shillito“ and 
Landois® the findings simulated acute 
appendicitis and at operation cavernous 
hemangiomas were found in the ileum a 
few inches from the ileocecal valve. NicolP 
found a double intussusception at the site 
of a cavernous angioma. 

In the 25 cases the tumors were dis- 
tributed in the bowel as follows: duodenum, 
2; small intestine, 15; colon, i; rectum, 4; 
entire bowel, 2; not stated, i. 

Tuffier® reported a case in which the 
patient died from hemorrhage from two 
hemangiomas of the sigmoid after a 
similar lesion in the rectum has been 
successfully cauterized. Judd and Rankin® 
described a hemangioma which they re- 
moved from the duodenum after it had 
been located in roentgenograms. Roede- 
lius^® described a case of multiple cavernous 
hemangiomata of the jejunum in which 
he considered the tumors to be true 
neoplasms. Winternitz and Boggs “ re- 
viewed a case with multiple tumors 
involving the entire bowel in which many 
of the lesions had undergone malignant 
degeneration. 

Most cases of this type with vascular 
tumors of the bowel can be cured bv sur- 
gery. The difficulties encountered are few 
but important. First, the diagnosis of these 
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Ml C !iur>- iS. I’.Ui'- 

cases before operation i- rare. Secom!. 
manv of thesi’ patients riecelop intestisj.ai 
obstruction or !ia'. e inassi*. e hetuorrhac*-, 
and (iie in sliocb. 1 iiirti, a fev. rare cast,-. 
Itave nni!tii)!e tumors invofvin;; too preat 
an cNteiit of bowel to permit re'evtion. 

nt'.i'oier 

flis’iitv: Mrs. ( S. i No. t“j 2 s 2} an .'‘.n'eraa:-, 
housess ife, of Clernian puent-wa', nee ! tiart’, , 
came to the hospital in No'.ete.ber, loi-; e iti: 
the complaints of anemia,; t.-.n;, jt<>o!.; 
burnini; pain in tiie pit ol t!u- '■tonenli, a-. o. 
ci.'itcd \%itli iirlchine, of p-o, bat urtrel.itrd 
mc.’iis, am! not relieved b> fo'el. Sia- Imd noted 
tarry stools frequently for ten. se.'fs, 

tlurinp periotls o! eom tiii.uion bripl’t ret! b! ! 

was olten passer! in mo'iera.te {je.a.ntitJes. Sh" 
.also complaiiuai of mathtd v-e.d.ne' fteqmn.t 
headaches and attaehs of d.i/.dne-s, |o.r 
she had iuul a la.rpe numiier of blmid tumors on. 
her skin. New ones appe.vretl at interval-.. O.ae 
had been ruptmeil aecideni.rUv, !>Ieil profu-eb. . 
and healed with markeil sear form.ation. 

On several occasions jireviouvly s,he !i:id In-en 
tre.atcd by blood transfusions. h'oUowinq a.n 
•attack of infhienra in (oio slu- liad copious 
hcmorrhaccs front the uterus wliich were cureti 
by curettement. Hematuria hat! been noted on 
several occasions. She had had no infectious 
di.sea.scs except in(hien7.a. She rcmciniH-reil 
having been treated for anemia in citihiliood. 
There had been one normal pregnancy cigiii 
j'cars before. Her parents and several brotiiers 
and sisters were normal and iuaithy. No other 
members of her family hail any similar blood 
tumors. 

Physical Examinatinu: The patient was 
moderately underweight and very jjale. The 
skin had a translucent api>earance, with con- 
sidcraide pigmentation below tlie eyes. Scat- 
tered over tlic entire itody, but chielly on the 
back, buttocks, and legs, were a large number 
of vascular tumors, ranging in size from a pin- 
head to t Jd cm. in diameter. These were rcddisli 
or purplish-red in color. Some were entirely 
within the skin, others elevated, thin-walicd 
blood sacs containing liquid blood and throm- 
botic masses, occasionally partially calcified. 
A few w-cre pedunculated. They could ijc par- 
tially emptied by pressure. On the rigiit leg 
just above the external malleolus there was a 
large stellate scar in a bluish discoloration 
w'hcre one of tliesc tumors had been ruptured 


Hein.'iiupo’nr';,'! s.-.t,.,.,. 





li'ot. 1 he muet'u-- tuemor.ures were %cr\ 
p.ile. Two eri'wned teeth >!!<''Weii no patiu'iogy. 
I iu- tongue w.\v coated and ah'Ug thc^ left 
lateral m.argin w;i,s a cavernous hem.angiom.a 
surroumleti liy liiiatcd vessels. T lu‘ tonsils were 
enlarged. There was no lyrnph-adenitis. 1 he 
istinmis of the thyroid gland was palpable. 
1 lie lungs Were no.-mal. 1 he h.eart was noi. 
enlarged, relative eardiae dullne.<s 0 X 2 cm.; 
rlivtlim regular, soft systolic murmur in tire 
pulmonic area. Bh'od pressure, '".‘’so- 1 1'*-' 
arteries were not thickened, flie spleen was 
p.alpahlc on deep insjriration. but not tender. 
The uterus was retroverted. Tlierc were several 
external hemorrhoidal t.ags. 

Serial .v-rays of stomach sliowcd normal 
findings. Tluoroscopic examination of tlic stom- 
ach showed hypcrpcristalsis. Barium enema 
showed tlic colon to lie redundant and incom- 
petcncy of the ileocecal valve. Rectosigmoido- 
scopic examination was negative except for a 
mild, generalized indammation of the mucosa. 
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Laboratory Examinations: Red blood cor- 
puscles, 2,540,000; hemoglobin, 42 per cent; 
moderate anisocytosis, poikilocytosis, reticulo- 


had spent a great deal of time in hospitals 
being treated with blood transfusions and 
various types of diets. At this admission the 



Fig. 2. Mrs. C. S. Section tlirougii cavernous angiom.-i c.vcised from liver, a. Normal liver tissue, n. Liver capsule, 
c. Fibrous capsule of tumor, d. Blood-filled cavernous sinus, e. Invaginating portion of tumor capsule. 


cytes 1 per cent. Fragility of r.b.c., initial 
hemolysis 0.48 per cent, complete hemolj'sis 
0.28 per cent, w.b.c. 6200. Differential, normal. 
Van den Bergh test, direct o; indirect, low 
normal. Urinalysis: alkaline, specific gravity, 
1.022. Albumin +, phosphates 4 --+- + +, leuco- 
cytes -h, stools: mucus -f to 4 - + + +, guaiac 

4 " to 4 ~ 4 ~ 4 " 4 "- 

Course and Treatment: A diagnosis of duo- 
denal ulcer was made and after blood transfu- 
sion, the patient was placed on a modified 
Sippy diet. She returned three months later 
and reported intermittent bleeding from the 
bowel which was greatly increased by consti- 
pation. At this time the patient was still very 
weak. She was seen at the hospital clinic at 
infrequent visits for two years. In September, 
1927 she entered the hospital very weak and 
anemic, r.b.c. were 2,200,000, hemoglobin 50 
per cent and all the stools contained large 
amounts of blood. The bleeding time was nor- 
mal; coagulation time was twenty-six and one- 
half minutes (Howell tube) and platelets were 
210,000. The patient had had no abdominal 
pain for more than a year. After a review of the 
case a diagnosis of multiple hemangiomata of 
the intestine was made and an exploratory 
operation was advised. She returned in Febru- 
ary, 1028 and consented to operation. Mean- 
while she had been bleeding continually and 


blood counts were the same as they were four 
months previously. The patient was given 
repeated blood transfusions as rapidlj'- as possi- 
ble, calcium lactate by mouth and parathyroid 
extract (parathormone) subcutaneousljc The 
blood calcium was within normal limits and 
showed no increase after treatment. With the 
r.b.c. 4,050,000 and hemoglobin 62 per cent, 
operation was performed under ethylene anes- 
thesia. An upper left rectus incision was made. 
When the abdomen was opened the liver 
border was seen with a large group of mulberry- 
like tumors from i to 3 cm. in diameter. The 
gall bladder was normal in appearance and 
could be emptied readily, although some of the 
tumors were adherent to its wall. The surface 
of the liver in the region of the gall bladder was 
thickly studded with large, protruding, thin- 
walled blood sacs which could be partially 
emptied by pressure. These showed evidences 
of thrombosis and calcification. The larger 
portion of the inferior surface of the right lobe 
of the liver was covered with masses of thin- 
Avalled sinuses filled with blood and surrounded 
by dilated blood vessels, some as large as 3 mm. 
in diameter. There were several cavernous 
hemangiomas on the left lobe of the liver. The 
spleen was hard, three times normal size and 
the capsule entirely covered bj' dilated blood 
vessels. In the anterior wall of the stomach 
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there was a dark discoloration just below the 
peritoneum. This proved to be a tumor mass i 
cm. in diameter, which felt hard, but could be 
partl3r emptied bj’^ pressure. There was a 
similar tumor in the posterior wall of the duo- 
denum. Eight widelj" separated single tumors 
were demonstrated in the jejunum, varjdng in 
size from 2 mm. to cm. in diameter. Some 
were deep within the wall of the bowel, others 
appeared as firm, elevated, circular or oval 
plaques just below the peritoneum, and a few 
were pedunculated into the lumen of the bowel. 
At the site of one tumor, beginning intussus- 
ception was encountered, and readilj' reduced. 
There were a smaller number of tumors in the 
ileum. The largest one encountered, a short 
distance from the ileocecal valve, half filled the 
lumen of the bowel. No tumors were seen in 
the large bowel. The kidnej^s, appendix, tubes 
and ovaries were normal. Near the junction of 
the right tube, on the surface of the uterus, a 
small nodule was seen but this proved to be 
calcified and bore no resemblance to the 
vascular growths. One of the cavernous tumors 
on the border of the liver was excised. Sections 
showed a tumor mass composed of large, 
dilated blood spaces filled with red blood cells 
and lined bj- a single laj^er of epithelium. The 
walls were thin and fibrous. The adjacent liver 
tissue was normal. 

The patient was discharged on the twelfth 
da\' after operation and was not seen at the 
hospital again. She died four months later of 
hemorrhage from the bowel. An autopsj' could 
not be obtained. 

COMMENT 

Despite the widespread distribution of 
the vascular lesions in this case, there was 
no evidence to suggest that they were 
malignant. The four types described by 
Brown were all demonstrated in this 
patient. Interruption of normal peristalsis 
was clearly shown and intussusception 
encountered at operation. It seems proba- 


ble that there were one or more lesions 
of the bladder mucosa similar to those in 
the botvel, because of the historj- of hema- 
turia. Surgical relief in this case was im- 
possible because of the large number and 
wide distribution of the tumors and the 
inability to tell from tvhich ones the bleed- 
ing occurred. 

SUMMARY 

1. Although hemangiomas constitute a 
comparatively large percentage of benign 
tumors, thejf are not common in the bowel. 

2. In cases of obscure hemorrhage 
from the bo^Yel hemangiomata should be 
considered. 

3. There are apparentlj' four different 
types of these tumors, depending on the 
structures thej^ involve and manner in 
which they develop. 

4. Hemangiomas of the intestine are 
of importance because they may cause 
obscure bleeding from the bowel, s^-mptoms 
of acute intra-abdominal inflammation 
or intestinal obstruction, acute or chronic. 

5. Surgical cure is usually possible in 
cases wdth hemangioma of the gastro- 
intestinal tract, 
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BILATERAL URETERO^SIGMOID ANASTOMOSIS 
BY THE COFFEY METHOD 

REPORT OF 4 CASES* 

Guy L. Hunker, m.d., and Ben D. Massey, m.d. 

BALTIMORE, MD. PIERRE, S. D. 

T he problem of utilizing the rectum cancer of the genitalia threatening the 
as a urinary reservoir has been before urinary function. 

the medical profession for more than While much of the effort directed 
three-quarters of a century, or since toward the solution of the problem of 
Simon, ^ in 1851, first attempted to anas- making the rectum serve as a common 
tomose the ureters into the rectum in a cloaca for feces and urine has developed 
male patient suffering from exstrophy as emergency surgery, in the attempt to 
of the bladder. take care of ureteral injuries, by far the 

The indications for such a radical and most satisfactory progress has followed 
dangerous procedure fall in general under the deliberate effort to make life worth 
two headings: (i) our object is to avoid while for the unfortunate victim of vesical 
urinary incontinence to the skin surface exstrophy. After many years of futile 
with the discomfort, inconvenience, and surgical effort to invaginate the exstrophied 
social ostracism which this condition often bladder in situ, (a procedure doomed to 
inflicts; and (2) when for extensive malig- failure because of the lack of any sort of 
nant disease it is desirable to remove the sphincter control, even after the bladder 
bladder or urethra, or to apply unusually has been replaced below the skin surface) 
radical radium treatment. the problem was first successfully solved 

In cases of the former class we may by Maydl,- who transplanted the trigonal 
desire to implant only one ureter into the area of the exstrophied bladder, together 
bowel. This maj’’ be indicated when we with the ureters, into the anterior wall 
have to deal with an ectopic ureter, a of the rectum. 

ureteral injury of a nature that does not Moynihan® improved on Maydl’s meth- 
invite an attempt at local repair, or an od by keeping the operation an extra- 
injury so high in the ureter that the renal peritoneal one, but this extraperitoneal 
end cannot be implanted into the bladder, method can be used only in the male. 

In each of these conditions our choice In rapid succession reports now came 
lies between excising the kidney, tying from men working independently, in widely 
off and dropping the ureter, or diverting separated parts of the world, on a new 
the renal end to the other ureter. We may extraperitoneal method of implanting each 
find a colon implant the most feasible ureter separately into the side of the 
method of dealing with a ureteral fistula rectum, and at the same time preserving a 
which drains to the genital tract or skin button of the ureterovesical portion of 
surface, although, whenever possible, the the bladder, with the idea that this would 
ureterovesical anastomosis is preferable. retain the valve-like action of the lower 
Probably the most common indication ureter after its transplantation, 
for the implantation of both ureters into We have found this operation unsatis- 
the bowel has been found in the distressing factory in the female because of the 
congenital exstrophy of the bladder; but difficulties of freeing the lateral vaginal 
with improved technic it is likely that the attachments and bringing the rectum 
field of the operation will be greatly and ureter together without torsion of 
extended to aid in the attack on advanced the ureter. 

cancer of the lower urinary tract and on This operation is usually designated in 
* From the Gynecological Clinic, Johns Hopkins Hospital. Submitted for publication July 21 , 1930. 
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the literature as Peters’ method. But 
although George A. Peters/ of Toronto, 
published this method first in the Canadian 
Lancet, in 1899, and later in the British 
Medical Journal, June 22, 1901, Bergen- 
hem,® of Sweden, had antedated him by 
about five years, and Pozza, of Italy,® had 
already reported a case before Peters’ first 
publication. Moreover, Franklin Martin,’ 
of Chicago, Capello,® of Rome, and Lon- 
don,® of Adelaide, Australia, had also 
preceded Peters in doing the operation, 
but had not reported until after Peters’ 
first paper on the subject. 

With this rapid development of methods 
offering sufficient promise of safety and 
success to warrant the deliberate adoption 
of one or other in a malady such as 
exstrophy of the bladder, it is not sur- 
prising that they should be finding wider 
application. 

However, in spite of the progress made 
up to twenty years ago, diversion of the 
ureters into the rectum was still regarded 
as one of great danger and not to be 
employed under any but extreme circum- 
stances. The gravity of the situation is 
best summarized by statistics gathered 
at about that time. In Zesas’*® collected 
series of 97 patients operated on by the 
Maydl method there were reported as 
many as 26 deaths (or 27 per cent) follow- 
ing operation. 

In Stevens’” series of 33 cases (26 
collected bj^ J. J. Buchanan^® and 7 new 
cases added by Stevens,* done by the 
Bergenhem or Peters’ method, there was 
an operation mortality of 1 5 per cent. The 
postoperative results were about the same 
in the Maydl and Bergenhem operation, 
namely, about 65 per cent of the patients 
were reported as living after one year, and 
25 per cent as having outlived a five-year 
period. 

Carl Steinke” carefully summarized the 
operations on the human reported up to 
1909 and found a mortality of over 50 per 
cent. Without doubt, if it had been 
possible to add the records of many 

* SuTg. GiTjec, Obst., 8: 146, 1909. 


unpublished cases up to that time, the 
showing would certainly have been still 
more disheartening. 

The recognized dangers in these methods 
were (a) peritonitis from faulty technic in 
the intraperitoneal operations; (b) local- 
ized abscess formation in either the intra- 
peritoneal or extraperitoneal operation, 
or (e) compressions and twists of the 
implanted ureter resulting in stasis, in- 
fection, and prompt or gradual destruction 
of the kidney. 

But thanks to the experimental work 
inaugurated by Robert C. Coffey of Port- 
land, the past twenty years may be con- 
sidered as marking an entirely new epoch 
in uretero-intestinal anastomosis. In doing 
research work on the pancreas Coffey had 
found it necessary in certain experiments 
to transfer the delivery end of the common 
bile-duct to a location lower down in the 
intestine. Transplantation was done by 
the direct method which had been in use 
up to that time; and, two weeks or more 
later, on opening his dogs for the pan- 
ereatic work he found in every instance 
that the bile-duct was enormously dilated. 
This led to studies, on the living dog, of 
the mechanism of entrance of the normal 
duct and the discovery that, after pene- 
trating the muscle walls of the bovel, 
the duct runs for some distance under the 
loose mucous membrane before it emerges 
into the lumen of the bowel. Following 
this lead, Coffey then operated upon a 
series of 6 dogs, employing his neMy 
discovered, indirect, submucous transplan- 
tation method, and was rewarded by 
finding that in none of these did subsequent 
dilatation develop. These investigations 
and experiments he at once carried over 
to the dog’s ureter. 

In his last paper^'* in which his valuable 
contributions of the past twenty years 
are reviewed and summarized, Coffey 
presents his perfected technic for using 
the indwelling ureteral tube or catheter 
to insure good renal drainage for the first 
few days after operation, or until enough 
time has elapsed for the operation edema 
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and swelling of the anastomotic area to 
subside. This precaution, Coffe}’’ hopes, 
will to a large extent eliminate the risks of 
implanting both ureters at one operation 
instead of one at a time, as has been the 
general practice. 

At the time Coffey’s last paper appeared 
we were fortunate in having a patient 
in the Johns Hopkins Hospital suitable for 
uretero-bowel anastomosis. The case is 
briefly as follows; 

History: J. H. H. U-no., 21,698. Negress, 
aged thirty-three years, para 8, complaining 
of complete urinary incontinence of three 
years’ duration following her last delivery by 
a colored midwife. Family history, non-con- 
tributory. Personal history: a point of interest, 
which later proved to be of considerable 
importance, was the historj' of a lower abdomi- 
nal operation nine years before, presumably 
for salpingitis. Physical examination, essen- 
tially negative except for the urinary condition. 
Examination in the knee-chest posture showed 
complete absence of the urethra. At a point 
1 to 2 cm. above the former site of the internal 
sphincter was a vesicovaginal fistula about 
13 mm. in diameter. The bladder mucosa, 
including the trigonum and ureteral orifices, 
appeared quite normal. A specimen and 
culture taken from each kidney were negative. 
A one-hour phenolphthalcin test was made, i 
c.c. of the dye being injected intravenousljq 
the left kidnej' secreted 450 c.c. and 30 per 
cent of the dj-^e, and the right kidney secreted 
200 c.c. and less than 10 per cent of the dye. 

Preparation of Patient: She received the 
usual ward diet with breakfast omitted the 
morning of operation. Sodium acid phosphate 
was given to acidify the urine. Fluids were 
forced to 3000 c.c. daily. An ordinary soapsuds 
enema was given the night before and on the 
morning of operation. 

Operation: Nov. 24, 1928. Under ether 
anesthesia the abdomen was explored through 
a suprapubic incision extending 4 cm. above 
and exsecting the umbilicus. The omentum 
was widely and densely adherent to the region 
of the former wound. The gall bladder and 
stomach appeared to be normal. The appendix 
was absent. The uterus was of normal size 
and consistence. A loop of small bowel densely 
adherent to the fundus was cut free and the 
edges of the raw area were approximated with 


fine catgut sutures. The ovaries were slightlj'’ 
cystic and buried in dense adhesions behind 
each broad ligament. The sigmoid was densely 
adherent to the left pelvic brim and to the 
left ovarian region. These adhesions were 
freed, giving the sigmoid about normal mobil- 
it\r. A rubber-covered stomach clamp was 
applied to the sigmoid well above the pelvic 
brim and the patient was then pulled to the 
lower end of the table and placed in the 
lithotomy position. A long rectal speculum 
was inserted into the rectum by an assistant 
and, guided by the operator’s hand in the 
abdomen, was pushed well above the pelvic 
brim. A rectal tube attached to an irrigator 
was introduced through the speculum into 
the bowel and a strong stream of water was 
played on the bowel walls as the speculum 
and tube were slowli”- withdrawn to within i 
in. of the anus. At this point irrigation was 
discontinued, the speculum was reinserted to 
occupy’' its former position in the sigmoid, and 
the sigmoid and rectum were carefullj'' packed 
with a 5-yd. roll of gauze as the speculum was 
slowly withdrawn. A search was then started 
for the left ureter. This proved to be the most 
difficult step in the operation. The old pelvic 
inflammation had caused an enormous thick- 
ening of the peritoneum itself, and behind it 
was thickened infiltrated subperitoneal fat 
and dense fibrous tissue. 

The ureter was finally located quite far 
lateral to its usual position and coursing around 
near the pelvic brim almost to the point of its 
entrance under the uterine vessels. It was 
freed from its retroperitoneal bed, . doubly 
clamped and cut, its lower end being tied with 
No. 2 plain catgut and dropped. The right 
ureter was found in its usual position. It was 
traced down to its dip under the uterine vessels 
where it was clamped and cut, and the distal 
end tied and dropped. The sigmoid was then 
drawn up and suitable sites found for anasto- 
mosis, great care being taken to choose points 
high enough on the sigmoid to prevent tension 
on the implanted ureters when the bowel 
prolapsed back to its normal position. The 
bowel incisions were made on the anterior 
lateral surface at points best suited to receive 
the separate ureters. The seromuscular coats 
were slit for a distance of about 3 cm., exposing 
the submucosa. As often happens in these 
operations on the human, the wails of the 
sigmoid were found to be quite thin, making 
it somewhat difficult to push back the muscular 
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coats bluntly off the submucosa. Each ureter 
was split on its anterior surface for a distance 
of 1$ mm. A No. 9 whistle tip .v-ray catheter 
snugly fitted with a small rubber sleeve about 
15 mm. long, and set about 12 cm. behind the 
tip, was introduced into the ureter. Two 
interrupted No. 00 catgut sutures brought the 
split flaps of the ureter up over the rubber 
sleeve and were tied lightly. Then just above 
the sleeve two No. 2 chromic catgut ligatures 
were tied tightly around the ureter in order to 
cause future sloughing and release of the 
catheter. 

A small stab wound just large enough to 
admit the prepared ureter was now made in the 
lower angle of each bowel incision. Through 
this opening in the mucosa a straight Halsted 
clamp drew out a tiny cone of the gauze lying 
within the bowel, and the butt-end of each 
catheter was attached to the gauze by means 
of a strong linen thread on a small staphjdor- 
rhaphy needle. The butt-end of the catheter 
in the right ureter was first cut off obliquely in 
order to leave a beveled end for identification 
during convalescence. The gauze was then 
slowly withdrawn, the lower end of the cathe- 
ters being brought out through the anus and 
the ureters being drawn into place without 
causing any undue tension. The ureters were 
anchored in the lower angle of the bowel inci- 
sion by means of two No. 00 interrupted 
chromic catgut sutures, the operator picking up 
the serosa and muscle on one side and then 
taking a good bite of the ureteral wall, being 
careful not to penetrate the ureteral lumen, and 
coming out through muscle and serosa on the 
other side. Three No. 2 plain catgut sutures 
were then made to enfold the muscle and serosa 
over the ureters above the stab wound. To 
protect the right ureter at the site of the 
anastomosis the bowel was attached to the 
parietal peritoneum at the pelvic brim. Peri- 
toneal flaps covered the left anastomosis. The 
peritoneum on either side of the pelvis was 
approximated over the former bed of the ure- 
ters. Three cigarette drains were placed in 
Douglas’ ciil-de-sac, and were separated from 
contact with the abdominal contents bv a 
rubber protective dam. A rectal tube was 
placed in the lower bowel beside the catheters 
to combat distension. The catheters were 
covered with sterile gauze until the patient 
was returned to bed, and were then placed in 
a sterile urinal. 

Comment: The completed operation took 


three hours. Twenty minutes were spent in 
making the incision, exploring the abdomen 
and preparing the pelvic field. Another twent}^ 
minutes were consumed in irrigating and pack- 
ing the lower bowel. Sixty minutes were wasted 
in locating the. left ureter which had been so 
badly misplaced by the former pelvic inflam- 
matorj'^ disease. In another case with a histort" 
or pltysical findings suggesting a former pelvic 
inflammatory disease, or rvith a historj- of a 
former pelvic operation, we would place cathe- 
ters in both ureters before anesthesia in order 
to facilitate their rapid localization. 

Postoperative Course: The patient returned 
to the ward in excellent condition considering 
the length of the operation. There was some 
nausea but no shock, vomiting or ileus. The 
urine came from the catheters at a normal rate. 
The day after operation long sterile rubber 
tubes were attached to the catheters and were 
led out over the end of the bed where thej’^ 
dripped into sterile bottles. This proved to 
be quite an improvement in the comfort of the 
patient and in determining at a glance the rate 
of flow from each kidne3% The tubes were 
sterilized each daj'^ and the catheters irrigated 
with silver nitrate solution i to 5000. Sub- 
cutaneous salt solution (1500 c.c.) was given 
the first tw^enty-four hours, and water as 
desired. Liquid diet without milk was started 
on the third daj’'. On the fourth daj^ the left 
kidney’’ catheter stopped draining and there 
was nausea, and pain in the left flank. 

Ordinarj"^ sterile ureteral catheter sty ets 
were passed, encountering considerable sa t}'' 
deposit in the upper ends of the catheters. 
This procedure was followed bj* a free r on 0 
urine and all sj^ptoms subsided. The si ver 
nitrate irrigation of the catheters was rep ace 
by 2 per cent boric acid solution and sodium 
acid phosphate wms given bj^ mouth to return 
the urine to an acid reaction. The stylets nere 
passed on the fourth and fifth daj’^s and a ter 
this there was no more blocking. In passing the 
stylets we were embarrassed bj' the fact t lat 
the excess length of the catheters had een 
cut off in the operating room, and we had to e 
guided solely’^ bj’’ the sense of resistance an 
by'^ the flow of urine in deciding when t ie 
comparatively sharp stylet had passed to tre 
end of the catheter. (Coffey recommends 
the use of a stylet with a small braised bulb 
on its tip, thus obviating the dangers 
pointed end.) On the evening of the eighth daj , 
following a mild cathartic, 180 c.c. of oil were 
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given as a retention enema. The evening of the the right and left having been present before 

ninth day both catheters ^Yere freed during a our surgical interference. 

bowel movement, the ureters having sloughed The wound, except the sinus, created b^'- the 



Fig. I. Chart of Case i. 


at the constricting ligature above the rubber 
cuffs. During the next six daj's there were 4 
to 8 fluid stools daily and the patient com- 
plained of anal irritation. This rapidly cleared 
up and by the sixteenth day the patient was 
averaging 3 to 4 fluid stools a day and about i 
during the night without discomfort. Several 
phenolphthalein tests were made while the 
catheters remained in position. One c.c. of 
the dye was injected intravenously and bilateral 
collections Avere made for one hour. The results 
were as follows: 

Time after Operation, Right Kidney, Left Kidney, 
Hours Per Cent Per Cent 

24 5 65 

96 5 75 

I 12 5 48 

(part of speci- 
men lost) 

From these results we feel there was no 
impairment in the kidney function due to the 
operation, the discrepancy in function between 


drains, healed per primavi. There was a good 
deal of watery brownish discharge after the 
third day associated with a colon odor. Methj^- 
lene blue was given by mouth without recovery 
of any of the blue dj-e on the dressings, and 
we concluded that the discharge was due purely 
to localized infection. Two of the suprapubic 
drains Avere remoA’-ed on the eighth day and the 
remainder on the ninth, folloAA'ed by a rapid 
granulation of the sinus. The patient AA’-as 
discharged tAA-enty-fiA’^e days after operation. 
She AA'as then AA'ithout any annoying symptoms 
and AA'as so pleased AA'ith the results that she 
announced plans of a speedy marriage. The 
temperature chart sIioaa's a maximum of ioo°f. 
after the extrusion of the catheters. Repeated 
examination reA'ealed no tenderness in the 
Ividney regions, and there Avas nothing to 
indicate renal infection except the slightl}'- 
elevated temperature for the first thirteen days, 
Avhich undoubtedly AA-as partially due to the 
suprapubie drainage. (See Fig. i.) 
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While the use of the indwelling cnlhctcr 
was advocated by Franklin Martin’’’ in his 
early experiments on dogs, and was 
adopted by Peters in some of his later 
operations on the human, it has remained 
for Coffey to perfect a comparatively 
simple technic which insures the retention 
of the catheter in the ureter and its 
expulsion at about the time the tissues 
in the anastomotic area should be ready 
for free drainage from the ureter into the 
bowel. 

Although ColTcy and most of the experi- 
menters and clinicians who have written on 
uretero-bowel anastomosis believe that 
we now have a technic that will prc\'cnt 
kidney infection, we are not at all sanguine 
that such perfection can be obtained. 
With this latest Coffey method, certainly 
the best that has yet been devised, we 
have the sloughing of the lower end of the 
ureter within the bowel lumen, charac- 
terized by its rich flora of pyogenic or- 
ganisms, and the end of the large catheter 
acting as a foreign body within the ureteral 
lumen. It would seem that the only 
sequel to such conditions must be an 
ascending infection, either by the urinary 
channel, or by way of the blood \-cssels 
and lymphatics of the ureter. Our ureteral 
stricture work has shown that the kidney 
is capable of spontaneous recovery, even 
from long continued infection, if it be 
given perfect drainage, and it is probable 
that the best we can do is to so perfect our 
operative technic that, when the catheters 
are out and the tissues of the anastomotic 
area have returned to normal, the kidneys 
will have sufficient!}' good drainage to 
enable them to throw off the infection. 
We know from experience that with 
reasonably good drainage the kidneys may 
tolerate a low grade pyelitis for many 
years without giving rise to serious sub- 
jective symptoms. 

McKenna’® reports a series of experi- 
ments on dogs in which he did uretero- 
intestinal anastomosis by the Coffey tube 
method, transplanting only one side in 
order to make late control studies. These 


dogs were anesthetized at periods varying 
from one to two years later and catheters 
were passed to each kidney for study of the 
two separate urines from the microscopic, 
bactcriologic, and functional viewpoints. 
These studies showed the urines to be 
negative microscopically and to culture, 
and the functional value was equal or only 
slightly reduced on the operated side. In 
dogs 6 and 7, in which autopsies are 
reported, the kidney on the operated side 
showed scarring and thickening of the 
capsule. In dog 10, on which a ureterovesi- 
cal anastomosis had been performed by 
the same method, there was marked 
hydrourcter and hydronephrosis and a 
colon bacillus infection on the operation 
side, due to a constriction of the ureter at 
the anastomotic area. McKenna’s results 


are remarkably good, but they tend to bear 
out our contention that there is a prelimi- 
nary injury to the kidney and that the ulti- 
mate result depends largely on the degree 
of the drainag'c obtained. 

In another case we would not use the 
•Y-ray catheter, for the bismuth catheter 
of a given size does not have as large a 
lumen as the plain catheter of the same 
size; moreover, the retained bismuth cathe- 
ter undergoes more rapid abrasion than the 
retained plain catheter, thus favoring the 
deposit of urinary salts. Coffey recom- 
mends the use of No. ta catheters, but 
we would prefer a No. 9 or 10 in the adult 
ureter, fearing that the No. J- is large 
enough to cause a certain degree 0 
ischemia in the ureteral walls. 

Although it has been the custom to 
transplant but one ureter at a time, it so 
happened that the three operations m 
which the Coffey method was used, before 
the one already' described as done by his 
improved tube method, were all perfonned 
upon patients who presented emergency 
conditions which made it seem^ wiser to 
complete the bilateral implantation in one 
operation. These three operations 
reported in brief’" in 1924, and it may be of 
value to re^•iew them here, and to make a 
late report on the two patients still living. 
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C.ASE I. Our first case was that of a woman 
thirty-three years of age, who eighteen months 
previously, at lier first labor, had had a 
diffieult forceps deliver}^ resulting in complete 
destruction of the urethra and leaving a large 
vesicovaginal fistula. An inelfectual attempt 
had been made to close the defect by inter- 
posing the uterus between the base of the 
bladder and vagina. She was a blonde with 
thin skin and mucous membranes, and her 
suflering from the excoriation and urinary 
salts deposited had been such that she would 
not allow a preliminary examination without 
a general anesthetie; also, she begged us to 
do ever^-thing that was possible with the one 
anesthesia. 

On November i, 1918, we performed the 
double implantation bj”- the Coffey submucous 
method without the use of drainage catheters. 
In September, 1921, she returned for inspection 
and gave a history suggesting mild attacks of 
pyelitis on alternate sides at intervals of about 
six months. High rectoscopy revealed an area 
of red granulation, presumably about the 
region of the left ureteral orifiee, for the left 
implant had been made at a point lower down 
than the right. We interpreted this evidence 
of continued inflammation as being due to the 
linen through-and-through fixation suture 
which Coffey originally recommended and 
which we used in this infected area under 
mental protest, predicting that a continued 
chronic inflammation about a . linen suture 
misiht lead to serious results from stricture 

O 

formation. 

About a year later, in the fall of 1922, and 
about four years after her operation, the 
patient, while doing a good deal of cold surf 
bathing at Atlantic City, developed well- 
marked signs of a pyelitis in the left kidney. 
The left orifice could not be located in the 
granulation area, and we therefore decided to 
expose the left kidney, planning to leave a 
permanent drainage catheter to the kidney 
pelvis if we failed to do a retrograde dilatation 
of the ureterosigmoid stricture. The kidney 
was found enlarged, but seemed to have an 
excellent firm cortex as if from compensatory 
hypertrophy. There were no signs of cortical 
abscess. The pelvis was only slightly enlarged 
and the ureter, which had a diameter of 15 
mm., was distended by a thick purulent 
material. Through a pyelotomy incision I was 
able to dilate the ureterosigmoid narrowing 
up to a “ mm. (21 Fr.) bougie. After a stormy 


convalescence the patient was finally dis- 
charged in fairly good condition. 

About a year later, or in June, 1923, she 



Fig. 2. Ureteral implant, left kidney. 


returned for general investigation. She had 
been able to perform her household duties with 
but little discomfort. There had been occasional 
pains “like indigestion” in the upper left 
quadrant, and at such times there seemed to 
be a tender mass in this region. These attacks 
were more likely to occur around the menstrual 
period. The appetite had been poor, and at 
times, on first arising in the morning, there had 
been nausea. The bowels had a tendency to 
constipation. The bowel control was good, her 
regular night’s rest extending from 10 p.m. to 
6 A.u. without use of the commode. On e.xami- 
nation, the patient had a good color and 
appeared to have gained in weight. The blood 
chemistry showed 

Non protein nitrogen . 54.9 mg. 

Urea 27.2 mg. 

Rectoscopy showed absence of the former 
inflammator}" areas about the ureteral orifices. 
Attempts to catheterize the right ureter 
resulted in the catheter doubling back into the 
rectum. The No. 8 .v-ray catheter entered the 
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left ureter until the small wax bulb met the 
ureteral orifice. When slight force was used 
the bulb was seen to fold back on itself. The 
catheter was withdrawn and tiic bulb was 
smoothed down to a smaller size, but it was 
again stopped at the ureteral orifice, A bilateral 
functional test was unsatisfactory. Part of the 
dye entered the vein and part of it escaped as 
an extravenous injection. In one hour the left 
kidnej"^ secreted through the catheter 90 c.c. 
of urine with 8.5 per cent of the dye. We failed 
to recover an appreciable color test from the 
right side througb the rectum. The urine from 
the left kidney showed many epithelial cells, 
many erjn;hrocytes (trauma), leucocytes, and 
bacteria. A culture was positive but the 
laboratory' did not identify the organisms. A 
good urogram was obtained (see Fig. 2). At the 
operation in 1922 we thought from the appear- 
ance of the left kidney that it had undergone 
compensatory hj'pertrophy, and this functional 
test made us rather more certain that the right 
kidney was doing but little, if any, work. 

In March, 1928 the patient returned, report- 
ing that she had been more free from nausea 
than for several years; the appetite had 
improved, and she had added some weight. 
But for the previous three months she had been 
having increased pain in both kidney regions, 
one attack on the right side requiring morphine. 
On sigmoidoscopy the bowel mucosa appeared 
normal. One ureteral orifice was located because 
of its repeated spurts of urine, a fine stream 
of clear-looking urine being projected 3 cm. 
beyond the orifice. We considered this as 
coming from the left kidney because of its 
comparative volume and because of our 
previous estimate that the left kidney was 
doing the chief work. An attempt to introduce 
a No. 8 renal catheter failed, the catheter tip 
entering only about i cm. A No. 7 renal cathe- 
ter, and a fine metal searcher with slightly 
curved end, both failed to enter beyond i cm. 

During the first twenty-four hours after 
this trauma to the already narrow uretero- 
bowel area the temperature arose to 102°, 
there was much nausea, and the left kidney 
region was extremely sensitive, indicating 
that we had been working on the left ureter. 

Forced fluids by the Murphy drip method 
(soda bicarbonate and glucose solution) soon 
restored the patient to her usual condition, 
and we decided to again expose the left ureter 
near the kidney and do a retrograde dilatation 
of the narrow bowel area. 


We operated on April 5, 1928, placing the 
patient in the right lateral position and 
attempting to expose the ureter c.xtraperi- 
toneally near its origin from the kidney. 
Although the lower third of the kidney was 
easily exposed, we failed to locate the ureter, 
and fearing to prolong the operation it %vas 
abandoned after a twenty minute search for 
the ureter. 

A letter from the patient September 19, 
1929 says, “I intended to go down to see you 
last spring but was feeling so well I forgot. 

1 have had no trouble with my side for over a 
year. The voiding varies with my general 
health, sometimes every hour at night, some- 
times only a few times. I am able to retain 
longer in the daj'.” 

Case u. Our second case was that of a 
woman forty-one years of age, mother of t%vo 
children, aged sixteen and thirteen years. TTiis 
patient entered the Johns Hopkins Hospital 
August 16, 1920, with almost complete anuria 
of four or five days’ duration. Seven months 
previously a panhysterectomy had been per- 
formed for epithelioma of the cer\’ix, and during 
convalescence radium had been used in the 
vaginal vault. The patient had gained 25 lb. 
since operation and had felt well up until tAvo 
weeks before entering the hospital when she 
began to have nausea and backache. The daj' 
before admission her physician had found a 
mass in the right upper flank. On admission 
she was manifcstl3' in a state of uremia. The 
mental reaction was much delayed, tliCTC 
general anasarca, and a heavy urinous breat . 
On examination there was found in the le t 
broad ligament region an indurated ma^ t e 
size of a hen’s egg, and in the right broad 
ligament region a mass the size of an ^nghs 
Avalnut. The left kidney was not palpably 
and there was no tenderness in this region. The 
region Avhere the left ureter should cross the 
pelvic brim Avas tender. The right kidney vas 
distinctl3' enlarged and moderateh' tender. 
On cystoscopj' there was slight redness about 
each ureteral orifice. A No. 9 catheter vas 
introduced up to each kidnej', meeting decided 
resistance in the broad ligament regions. A 
steady stream of urine flowed from each cathe- 
ter, 270 c.c. from the right side, and 20 c.c. from 
the left. A two-hour phenolphthalein test 
juelded a total of about 5 per cent of the dA'e. 
Cultures from the kidnej's were negative. The 
catheters were left in for drainage. On August 
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18, one day after placement of the indwelling 
eatheters, the non-protein nitrogen was 70.89 
mg., per 100 e.c. The kidneys were irrigated 
daily with i to 5000 silver nitrate solution, and 
on August 20., after three days of catlieter 
drainage, the pelves took to the point of 
discomfort 23 c.c. on the right and 24 c.c. on 
the left. 

The catheters were withdrawn on the 
seventh day, the evidences of uremia having 
disappeared. Within three days the patient 
was again mentally stupid, the face was puffy, 
the breath heavy, there were intense headache, 
nausea and vomiting, and total suppression of 
urine. On consultation with Dr. Burnam, it 
was thought there might be a slight chance for 
the patient if we could use heavy radium dosage 
after diversion of the ureters into the bowel. 
The catheters were reintroduced and the ure- 
mic symptoms again promptly cleared. 

On September 4 an intramuscular test with 
the phenolphthalein yielded in three hours, 
right kidnej' 20 per cent, left kidnej'' 17 per 
cent. After the indwelling catheters had 
remained this second time for a period of three 
weeks the patient’s hemoglobin was 70 per 
cent and her general condition seemed to 
justify operation. Manifestly this was a case 
for bilateral implantation at one sitting. 

We operated on September 14 by the Coffey 
submucous implantation method without the 
use of catheters. Our indwelling catheters were 
of great assistance in locating and isolating 
the lower ends of the ureters, and no special 
difficulties were encountered. The liver and 
upper abdomen seemed free from metastases. 
We did not find any enlarged lumbar or 
inguinal glands, but the broad ligaments 
showed widespread brawnj’- induration, which 
necessitated rather high amputation of the 
ureters. The wound was closed without drain- 
age and the patient’s convalescence was 
surprisingh'- comfortable, probably largely as 
a result of the preoperative month in bed. 
The collection of urine from the rectum on the 
second day was 800 c.c. and on the third day 
1600 c.c. The highest temperature, 102.2° f., 
occurred on the third daj’' when the patient 
complained of slight chilly feelings and of 
some soreness in the kidnej’" regions where on 
palpation there was moderate tenderness. 
From this time forward the convalescence was 
normal, and at no time were there further 
signs or sAuiiptoms referable to the urinarj’- 
tract. 


On October 18 the patient was sent to Drs. 
Kelly and Burnam for radium treatment. She 
was seen at home on December ii, three 
months after the operation, when she was 
taken suddenlj'^ with a copious vaginal hemor- 
rhage. There was a large fungating mass in the 
vaginal vault, and the pelvic mass had become 
much larger and was encroaching on the bowel 
posteriorly. She died within a few days. 
Unfortunatelj^ an autopsy was not permitted. 

Case hi. A colored woman, aged thirty- 
eight years, was operated on at the Garfield 
Memorial Hospital in Washington on June 7, 
1921. As in the. case of the first patient, she 
was suffering from destruction of the base of 
the bladder and urethra. Her injury had 
followed a labor of one week’s duration, and 
she had suffered complete incontinence for 
twenty-one years. Our abdominal incision was 
made through 4 in. of fat; she had an unusually 
deep pelvis, and her internal genitalia were 
buried in adhesions, making it difficult to 
find and free her ureters. Because of the diffi- 
culties of operation we established drainage. 
Her highest temperature for the first two weeks 
was 99.5 '’f. on the day of operation. Then on 
the fourteenth day she developed a tempera- 
ture of ioi°F. which was found to be due to an 
abscess in the abdominal wall. After this had 
been dilated the temperature dropped again to 
normal. About two months after the operation 
her physician wrote me that she had developed 
a fistula with slight leakage of urine and feces 
through the abdominal wound, but that she 
was putting out large quantities of urine 
through the bowel. The difficulties of this 
operation were so great that we felt it would 
be safer to leave our drains in place but we are 
inclined to charge the occurrence of the fistula 
to the fact that the wound was drained. 

A recent report from Dr. Warfield of Wash- 
ington says that this patient returned to the 
clinic for observation in June, 1926, five ^’•ears 
after operation. At this time she was free 
from symptoms and seemingly was enjoying 
perfect health. In September of the same year 
she returned, complaining of frequency and 
rectal pain on voiding. E.xamination revealed 
a highly acid urine and all symptoms ceased 
after alkaline therapy. Recent search failed 
to locate the patient. 

CONCLUSIONS 

We have reported 4 cases of bilateral 
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urclero-bowcl anaslonnwis by tin* Coficv 
method of submucous Implantation. 

In the first 3 cases tlie conditions were 
such that we felt obliitcd to do Inialeral 
implantation at one operaiifm instead of 
following the two-stage metlmd then gen- 
erally in vogue. In the last case we chose 
the bilateral method without question, 
because of Cofi'ey’s more recent refinements 
of the indwelling catheter mcthf)d, which 
adds materially to the safety f>f the 
bilateral implantation. 

With the e.xception of Qise 111 in which 
abdominal drainage was instituted and 
resulted in the development of .a temporary 
fistula two weeks after operation, each of 
our patients had a surprisingly smooth 
convalescence beginning immediately after 
operation. 

The first patient is in fairly good health 
eleven years after operation, although she 


probably lias stricture at the anastomotic 
areas and bilateral chronic pyelitis. Wc 
ascribe the stricture condition to the use 
<»f permanent retention sutures originally 
advised by CofTey, but later discontinued 
on the advice of Charles Mayo. The second 
patient died three months after operation 
as a result of ilie extension of a widespread 
recurrent cervical cancer. This patient 
undoul>tedly had mild acute bil.atcral 
pyelitis immediately after operation, but 
llie urological features of her convalescence 
were probably as idea! as wc can anticipate 
after this operation. The third patient 
was living live years after operation and 
apparently in perfect health. The fourth 
patient, in whose case the indwelling 
catheter method was employed, had as 
ideal a eonvalesecnce as wc can reasonably 
anticipate, as is shown by the postoperative 
history and chart presented previously. 
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BENIGN LESIONS OF THE ANUS AND RECTUM* 

R. A. Cutting, m.d., ph.d. 

NEW ORLEANS, LA. 


PHYSICAL EXAMINATION OF PATIENTS WITH 
DISEASES OF THE ANUS AND RECTUM 

T here can be no doubt that the 
development of the diagnosis and 
treatment of anorectal diseases have 
lagged considerably behind that of other 
branches of surgery. False modesty on the 
part of both patient and physician with 
respect to confidences concerning, and 
manipulations about, the lower intestinal 
tract has been one factor tending to retard 
the natural growth of the science of proc- 
tology; but perhaps a more important 
factor has been the relative difficulty of 
making adequate examinations of the 
anus and rectum on account of the natural 
inaccessibility of the area involved. 

If that branch of surgery under discus- 
sion is to develop satisfactorily in the 
future, it will do so only as a result of the 
concerted effort of all surgeons to be as 
thorough in their proctological examina- 
tions as they are in their other physical 
examinations. 

Inspection and palpation are the onty 
two methods of physical examination 
which are of value in the diagnosis of proc- 
tological diseases, and it therefore becomes 
incumbent upon the examiner to place the 
patient in as favorable a physical position 
as possible for examination, in order that 
the most may be made of the two senses 
upon which he must depend for a diagnosis. 

Three positions, with modifications, have 
been advocated as suitable for the purpose 
of routine proctological examination, (i) 
the right or left lateral; (2) the knee-chest 
position, and (3) the inverted position. Of 
the three there can be little doubt that the 
last-named is the best. The inverted 
position may be approximated by making 
use of such physical facilities as may be 
ordinarilj^ at hand, but it is most conven- 
iently achieved by the, use of a speciallj* 
* From the Dept, of Surg,, Tulane Univ. of Louisiana, 


constructed examining table. In the in- 
verted position the patient’s legs and 
thighs are horizontal and on a level with 
the examiner’s waist; the trunk, neck and 
head are dependent and make with the 
thighs an angle only slightly greater than 

90 °- 

The knee-chest position is more easily 
assumed by the patient than the inverted 
position, and is only slightly less satis- 
factory for the examiner. 

The lateral position, best modified to the 
typical Sims’ position, is somewhat more 
comfortable from the point of view of the 
patient, but very much less satisfactory 
than the other positions for the purposes 
of the examiner. 

The Sims’ position is achieved as follows: 
the patient is made to lie on the left side 
with the legs flexed upon the thighs and 
the thighs upon the abdomen; the depend- 
ent shoulder and arm are pulled backward 
so that the patient lies on the side of the 
face and partly on the anterior as well as 
the lateral wall of the chest; the upper 
thigh is flexed to a somewhat greater 
extent than the lower so as to allow the 
knee of the former to touch the bed or 
table upon which the patient is being 
examined. 

The standing position with the trunk 
flexed and the squatting position, with 
the thighs and knees flexed, are both quite 
unsatisfactory for purposes of proper 
routine examination, though they may be 
of occasional value under special conditions 
and for special purposes. 

The inspection of the anus and perineal 
region externally need occasion no special 
comment. 

The palpation of the interior of the 
bowel with the examining finger is a matter 
of no technical difficulty, but to be satis- 
factory must be done with gentleness. 
New Orleans. Submitted for publication July 2i, 1930. 
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and the examining finger must be well 
lubricated. 

Simple internal hemorrhoids cannot be 
diagnosed by the examining linger with 
accuracy; when clearly palpable they arc 
the seat of thrombosis or fibrosis. 

Many other internal conditions fall 
within the same classification; they must 
visualized to be diagnosed with accuracy. 

The use of special instruments for 
purposes of visualizing the interior of the 
lower bowel is a matter requiring particular 
mention. Many pieces of apparatus have 
been devised for the aforementioned pur- 
pose, and are called anoscopcs, procto- 
scopes, or sigmoidoscopes, in accordance 
with the part of the digestive canal for the 
exploration of which they are respectively 
designed. 

E. G. Martin, of Detroit, is authority 
for the statement that 95 per cent of 
anorectal diseases arc located within i}-j 
in. of the anocutancous margin, and 
because of the frequency of lesions at and 
just above the anus, the anoscopc is the 
most important instrument in tlic entire 
armamentarium of the surgeon who at- 
tempts proctological examinations. Any 
instrument is suitable for use, as an ano- 
scope, which permits the adequate visual- 
ization of the area in question and produces 
no local trauma. The instrument may be a 
bivalve affair, may be a modified Sims’ 
speculum, or may be of any other con- 
venient design or shape; but whatever its 
design it should be so constructed mechan- 
ically that it permits relatively painless 
introduction and manipulation, because 
painful examinations are invariably un- 
satisfactory ones. Hollow tubular instru- 
ments are often of little or no value as 
anoscopes, because they tend to cover the 
critical area either partly or completely. 

The special province of the hollow 
tubular instrument is the Inspection of 
the ampulla of the rectum and the regions 
above. The long sigmoidoscope under 
favorable circumstances enables direct 
inspection of the interior of the lower bowel 
from the anal margin to the “highest 


point in tlie abdomen to which the sigmoid 
maybe elevated.”* In the inverted position 
the point of the instrument can often be 
made to reach the level of the umbilicus, 
and in the case of a thin subject, when 
tilted forward, can be palpated through 
the anterior abdominal wail at this level. 
The height may vary in other cases from 
the level of the promontory of the sacrum 
to the uppermost part of the abdomen. 

It must be emphasized, however, (i) that 
in attaining the higher levels more or less 
traction must be exerted on the meso- 
sigmoid, and (2) the interior of the sigmoid 
flexure is the only part of the colon visual- 
ized; no instrument has ever been designed 
which under normal conditions can visual- 
ize the descending colon. The height to 
which visualization can be performed in 
the sigmoid is, accordingly, almost entirely 
dependent upon sigmoidal mobility, i.c., 
the length of the mesosigmoid. 

In conducting examinations high in the 
lower bowel the following principles should 
be respected: 

1. As little pain as possible should be 
caused to the patient. 

2. The shorter the instrument the better, 
provided the length is adequate. 

3. The larger the lumen of the instal- 
ment, the better as far as visualization is 
concerned. 

4. The area beyond the highest point 
of the instrument should be inflated. 

5. Illumination should be adequate, 
electrically lighted instruments are - 
liable but not indispensable, since reflecte 
light may be used satisfactorily. 

6. The point of the instrument, once it 
has reached the ampulla, should alwavs be 
advanced under the direct guidance o 
vision; the obturator should be remove 
and inflation should be invoked so as to 
balloon the intestine in front of the 
advancing point of the instrument. 

7. The lumen of the intestine must, of 
course, be empty and the mucosa relatively 
clean. 

8. The use of the sigmoidoscope is bj'^ no 
means devoid of danger; the intestine, 
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when the seat of ulcerations and other 
degenerative processes, is sometimes very 
friable and easily perforated. Manipu- 
lations must be performed with much 
' gentleness, because it is sometimes easilj'^ 
possible to penetrate the bowel and cause 
the instrument to enter the peritoneal cav- 
ity or do damage to contiguous structures. 

Either the inverted or the knee-chest 
position is almost indispensable in the 
satisfactor}- performance of sigmoidoscopic 
ex’aminations, since only in these positions 
do the intestines fall fully away from the 
hollow of the pelvis, and thus aid in estab- 
lishing pressure relationships favorable to 
the ballooning of the rectum; expansion 
of the rectum by unaided inflation through 
the sigmoidoscope or proctoscope may be 
rather difficult in the lateral position, 
especially in patients in whom the sphinc- 
ters are not sufficiently competent to 
prevent reflux of air past the external 
wall of the instrument. Incidentally, in the 
lateral position the cramped posture of the 
examiner makes observation difficult. 

When the proctoscope or sigmoidoscope 
is used one of the important prerequi- 
sites to a satisfactory examination is an 
empty and clean bowel. For purposes of 
cleansing the bowel the simpler enemas 
are to be preferred, either plain water, or 
water to Avhich has been added a small 
amount of some bland substance like 
sodium chloride, sodium bicarbonate, or 
boric acid, since a bowel which is giving rise 
to symptoms and which, therefore, requires 
examination, is apt to be already the seat 
of considerable irritation. Soap, glycerine, 
alum, or turpentine, when brought into 
contact with the mucosa of such a bowel, 
are apt to aggravate the abnormal condi- 
tion already present. 

CONGENITAL MALFORMATIONS OF THE 
RECTUM 

■ According to Starr, congenital mal- 
formations of the rectum occur in about 
1. 01 per cent of cases. 

The classification of congenital mal- 


formations, according to Wood-Jones, is 
now preferred rather than the older class- 
ification of Pappendorf, because the former 
is more in accordance with present con- 
ceptions of embryolog3L According to 
Wood-Jones, malformations are dependent 
upon: (i) irregular or arrested development 
of the proctodeum; (2) irregular or arrested 
development of the post-allantoic gut; 
and, (3) complete or partial persistence of 
the communication of the hindgut with 
the cloaca. 

The following abnormalities represent 
the common t3^pes: 

1. No invagination of the ectoblast 
occurs at the anus. 

2. Invagination of the ectoblast at the 
anus is rudimentar3’^ and the anal mem- 
brane is either imperforate or persists in an 
incomplete form. 

3. The post-allantoic gut is arrested in 
its descent, and ends blindl3’- at a high level. 

4. The post-allantoic gut descends to a 
lower level than normall3r but in a plane 
posterior to the proctodeum; both post- 
allantoic gut and proctodeum end blindty. 

5. The cloacal partition does not form 
normalh^ and a communication remains 
patent between the rectum and the struc- 
tures in front. 

These abnormalities translated into clin- 
ical terminolog3’^ represent the various 
forms of so-called imperforate anus. 

1. Imperforate Anus, property so-called, 
represents a condition in which the anal 
canal and rectal canal do not join, but in 
which the dividing septum between the 
two is so thin that the rectum bulges on 
the perineum whenever the infant eries or 
strains. The unrelieved condition, being 
inconsistent with prolonged life, is found 
onty in infants, and is characterized b3’’ 
the fact that no meconium is discharged 
and the abdomen of the infant progres- 
sivety enlarges. The treatment consists in 
puncture of the anorectal septum and 
subsequently repeated cautious dilatations 
of the opening thus made. 

2. Stricture of the Rectum is a develop- 
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mental anomaly, consisting of an area of 
narrowing at the point at which the anal 
canal joins the rectum. The condition, 
unless extreme, is not usually recognized 
until about the age of puberty. If recog- 
nized early it should be treated by gradu- 
ated dilatations at intervals of one to 
several days. 

3. Imperforate Rectum represents a con- 
dition in which an unbroken septum or 
partition occurs about 2 in. above the anus. 
It may or may not bulge when the infant 
cries or strains, depending upon its thick- 
ness. The treatment like that of imper- 
forate anus consists of puncture of the 
membrane and graduated dilatations. 

4. Agenesis of Rectum and Anus repre- 
sents a more radical failure of development 
of the lowermost bowel. The end of the 
rectum is so far separated from the 
perineum that no bulging occurs on strain- 
ing. To determine the level of the end of 
the rectum is sometimes a most difficult 
matter preoperatively, but the only avail- 
able treatment consists in locating it by 
some suitable surgical procedure and sutur- 
ing it to the skin of the perineum if possible, 
but if not, to the skin of the inguinal 
region, thus forming an inguinal colostomjn 

5. Persistence of the Cloaca consists of a 
condition in which the rectum opens 
anteriorly into the bladder, urethra or 
vagina, or occasionally into the vulva or 
onto the perineum. Of all the congenital 
deformities this is the most serious, both 
because of the inherent nature of the 
deformity and also because of the fre- 
quency with which additional and unas- 
sociated defects present themselves in 
these cases, cleft palate, spina bifida, and 
hypospadias. 

The treatment consists in preserving a 
free opening for the passage of feces from 
the rectum to the perineum until a subse- 
quent plastic operation to reconstruct the 
normal anatomy of the parts can be per- 
formed. The latter is usually not feasible 
until the child is at least three years of 
age, and not infrequently preliminary 
colostomy is required even then. 


HEMORRHOIDS 

Hemorrhoids are by far the most fre- 
quent lesions of the anorectal region with 
which the surgeon is required to deal. 

Definition: Hemorrhoids are benign tu- 
mors or swellings containing varicosities of 
the hemorrhoidal veins and are usuall}' 
accompanied bj’^ more or less infiltration 
of the surrounding tissues and hyper- 
trophy of the anal skin. 

Varieties: Three general classes of 
hemorrhoids are described: 

1. The internal variety, covered by 
mucous membrane. 

2. The external variety, covered by 
skin, and 

3. The interno-external, covered partly 
by skin and partly by mucous membrane. 

Internal hemorrhoids represent vari- 
cosities of the superior (possibl3' sometimes 
also, the middle) hemorrhoidal veins. 

E.xternal hemorrhoids represent vari- 
cosities of the inferior hemorrhoidal veins. 

Interno-external hemorrhoids represent 
varicosities of both sets of veins, superior 
and inferior. 

External hemorrhoids are subdivided 
into three classes: 

(a) Thrombotic, in which an acute 
process of clotting or coagulation has 
occurred within the veins of which the 
hemorrhoid is composed. 

(b) Integumentarj', in which the skin 
covering the hemorrhoid is thickened, 
usualfy as a result of previous thrombosis, 
and 

(c) Varicose, which is the simple type 
and is represented merety by a mass of 
simple dilated and tortuous veins below 
relativety normal skin. 

Thrombotic hemorrhoids characteristi- 
callj" develop with some suddenness, and 
seem to the patient much larger than thej- 
realty are. In appearance thej' are usualty 
of a dusky bluish or purplish hue, and 
range in size from 0.5 in. or less to 2.5 in. 
or more in diameter. Thej"^ are charac- 
teristicall}’^ very tender and painful. 

The integumentary type consists of a 
sac or pouch of thickened skin which 
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represents all that remains of a prior 
thrombotic hemorrhoid which has under- 
gone partial absorption. 

The varicose variety consists merefy of a 
mass of dilated tortuous veins situated 
either just at, or just outside, the anal 
margin. 

Internal hemorrhoids occur in two fun- 
damental types: 

(a) The capillary or granular, which 
represents a minimum of tumor forma- 
tion, and is characterized by redness 
and a peculiar tendency to bleed profusely 
in response to trauma (essentially such 
hemorrhoids are capillary nevi), and, 

(b) The varicose, which represents a 
more or less simple dilatation and tor- 
tuosity of the superior hemorrhoidal plexus. 

The appearance of the capillary hemor- 
rhoid with tumefaction has been likened 
to that of a strawberry or a raspberry. 
The capillary hemorrhoid without tume- 
faction represents merely a circumscribed 
reddened. patch on the mucosa. 

The varicose internal hemorrhoid repre- 
sents a mass of varicose veins within a sac 
of redundant and thickened mucous mem- 
brane: the size of the tumefaction thus 
produced is variable. Although there are 
characteristically five branches of the 
superior hemorrhoidal vein, (Miles says 
seven) all five of which give rise to the for- 
mation of a hemorrhoidal mass, only three 
characteristically do form such masses, one 
on the right and two oh the left side of the 
rectal canal. 

Internal hemorrhoids take origin from 
the portion of the rectum between the 
internal and external sphincters, an area 
much nearer the anus, (0.5 to 0.75 in.) 
than is sometimes supposed. 

Etiology. The etiology of hemorrhoids 
is too well known to be detailed at length 
in this connection. 

The characteristic age incidence is be- 
tween twenty-five and fifty years, which 
represents the period of greatest physical 
activity in the male and the child-bearing 
period in the female. Males are aft'ected 
somewhat more frequently than females. 


and the better classes of the population 
slightly more often than the poorer classes. 

The predisposing Causes include: 

1. The upright position. 

2. The absence of valves in the rectal 
veins, and 

3. The obliquity of the course of the 
veins in the rectal wall, in accordance 
with which the movement of the intestines 
exerts back-pressure upon the venous 
blood column. 

According to Pennington,” the exciting 
cause is bacterial; the sinuses and diver- 
ticuli of the lower rectum act as culture 
tubes for bacteria which are able to invade 
either directly or b}'" the elaboration of 
toxins, the walls of veins in which the flow 
of blood is retarded, and produce infiltra- 
tion, dilatation and thrombosis. 

Symptoms. The three cardinal symp- 
toms of hemorrhoids are (i) bleeding; (2) 
pain; and, (3) prolapse. 

The tendency of hemorrhoids to bleed 
is so well known that authorities on 
rectal diseases frequenti}’- warn against 
assuming that all rectal bleeding is due to 
a condition of hemorrhoids. The blood is 
unaltered in bleeding from hemorrhoids 
and consequently is bright red in color; 
it may either streak the stools or may be 
passed in the form of drops or free oozing 
during and after the act of defecation. 

Pain is most acute in the thrombotic 
external variety of hemorrhoids;. occasion- 
ally internal hemorrhoids may prolapse 
through the anus and develop parital 
strangulation thus becoming acutely pain- 
ful; but except for these two varieties the 
pain of hemorrhoids is usually slight, being 
described as a sense of fullness in the rec- 
tum, a feeling as if defecation had been 
incomplete, or a dull burning or aching 
sensation in or near the anus. 

External hemorrhoids, except for the 
thrombotic variety, do not usually cause 
symptoms except because of their size; 
however, as previously mentioned, internal 
hemorrhoids, when well developed, show a 
tendency to become partially extruded 
through the anus during the act of defeca- 
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tion and are then appreciated as masses. 
The patient usually learns to replace them 
readify with his fingers. 

Treatment. The treatment of hemor- 
rhoids has alwa3's been, and still continues 
to be, a matter of controversy’’ and differ- 
ence of opinion. For obvious reasons local 
treatment bj^ -whatever method, can hardlj'^ 
be expected to result favorably in cases 
in which the local condition is secondary’ 
to (i) cirrhosis of the liver, (2) cardiorenal 
disease, (3) carcinoma or other tumors of 
the rectum, or (4) back-pressure by 
tumors either in the pelvis or abdomen. 

Palliative Treatment. Ordinary pal- 
liative treatment is of relatively little 
value in average cases of hemorrhoids. 
Regulation of the bowel function, hot 
sitz-baths, suppositories, and ointments, 
though useful to some extent in cases in 
which radical procedures are contraindi- 
cated, cannot be expected to be of much 
avail in actually correcting well-developed 
hemorrhoidal pathology. 

That certain cases of hemorrhoidal 
varicosities tend to undergo spontaneous 
resolution is well known, and that correc- 
tion of associated pathology’ alone is 
frequently’ sufficient to effect a cure is also 
appreciated. 

Injection Treatment. Although the 
Injection treatment of hemorrhoids is 
recognized by’ some, and possibly by an 
increasing number of authorities as a 
curative form of treatment in selected 
cases, there is still some doubt that 
hemorrhoidal pathology is permanently 
corrected by injection methods; there- 
fore, this form of treatment is provision- 
ally’ considered as palliative rather than 
curative. 

Devised many years ago the injection 
treatment has been held largelv in dis- 
repute by consers’ative practitioners. Of 
late years, awakening of interest in the 
curative possibilities of injection methods 
has been precipitated by an increasing 
literature on the value of such methods in 
the treatment of varicose veins of the lower 
extremities. 


Mitchell of Clinton, Illinois, is some- 
times given credit for having originated 
the injection treatment in 1871; the 
method has been variously’ called the 
“American system,” “the absorbing treat- 
ment,” and the “injection treatment.” 

The treatment under discussion consists 
of the injection of an irritant and sclerosing 
solution into a hemorrhoidal mass for 
purposes of thrombosing the blood vessels 
and stimulating the formation of fibrous 
connective tissue in order to produce 
obliteration of the veins, the anchoring of 
redundant and loose epithelium to under- 
ly’ing tissues, and the obliteration of the 
associated tumefaction by a process of 
slow anemic necrosis. 

The injection of a sufficient amount 
of caustic solution to ■ produce rapid 
necrosis and sloughing is a variation of 
the injection method which is almost 
universally recognized as irrational and 
dangerous, and this procedure has gone 
far to bring the injection treatment as a 
whole into disrepute. 

It may be repeated that the desired 
mechanism is only’ the production of a 
thrombophlebitis accompanied by local 
irritation, the formation of plastic exuda- 
tion, and obliteration of the diseased area 
by’ shrinkage and atrophy’ of the tissue, in 
the absence of ulceration. 

The ty’pe of hemorrhoids most suitable 
for the injection treatment is the uncom- 
plicated internal variety. Such hemor- 
rhoids may or may’ not prolapse through 
the anus; but when the'y’ do they’ are 
easily replaced. Bleeding from this type of 
hemorrhoid is frequent. The injection treat- 
ment promptly obviates the hemorrhage. 

A very few authorities advise the injec- 
tion treatment for certain interno-external 
hemorrhoids. 

The external variety’ is universally’ con- 
sidered unsuitable. 

Many different solutions have been 
advocated for purposes of injection, but 
only two have y’et attained any’ consider- 
able amount of popular favor; (a) phenol 
in glycerine or olive oil in solutions of 5 
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or 10 per cent strength, and (b) 5 per cent 
solutions of quinine and urea hydrochloride. 

In the case of phenol-in-glycerine or 
olive oil injections the method consists in 
injecting 10 to 20 minims of the solution 
directly into the middle of a selected hemor- 
rhoidal mass. The amount is not arbitrarj'-, 
but is gauged b5’' the appearance of the 
injected area; when the first sign of blanch- 
ing appears the injection should be 
discontinued. 

The advantages claimed for quinine and 
urea hydrochloride are (i) comparative 
safety; (2) freedom from slough; and (3) 
absence of pain. About i c.c. of this solu- 
tion is injected directly into the middle of 
the hemorrhoidal mass, and more than one 
mass may be injected at a time. Several 
injections at intervals of a week or some- 
what less are usually required to produce 
satisfactory fibrosis and shrinking. 

The following constitute the common 
contraindications to the injection treat- 
ment: (i) infection; (2) spastic sphincter; 
and (3) complications such as fissures, 
ulcers, and external hemorrhoids. 

The injection method has been advo- 
cated for use in selected cases by a number 
of different authorities, amongst whom 
may be mentioned Tuttle, Hill,'* Martin,'^ 
Albright, Terrell,® Landsman,® Hirschman,^ 
and many others. However, as previously 
stated, it is not universally agreed that the 
injection treatment is permanently cura- 
tive, and in the judgment of manj’ surgeons 
the method is still too much under the 
cloud of suspicion previously cast upon it 
by irregular and unreliable practitioners. 

Representative of the radical wing of 
the profession, E. H, Terrell,® of Richmond, 
Virginia, who introduced quinine and urea 
hydrochloride as a sclerosing solution for 
hemorrhoids, has used the injection method 
in between 4000 and 5000 cases, and asserts 
emphatically that though suitable onij'- in 
about 50 per cent of cases, the method is 
capable of producing absolute cures. 

As a representative of the conservative 
group, A. A. Landsman.® however, believes 
that whereas the method is not without 


value as a palliative procedure in the treat- 
ment of bleeding hemorrhoids, it is in no 
sense curative and that all patients so 
treated invariably have a recurrence of 
the primary condition within a period of a 
few months. He also states that it is a 
dangerous method in that it is capable of 
producing sloughs of the rectum. 

Radical Treatment. The radical 
treatment of hemorrhoids consists of sur- 
gical removal. 

Indications: Surgical removal is a method 
applicable to the treatment of all three 
varieties of hemorrhoids, (i) internal; (2) 
interno-external, and (3) external. Especial 
indications for surgical treatment are 
recognized: (i) when the hemorrhoids are 
infected or acutefy inflamed and (2) in the 
presence of some other adjacent condition 
amenable only to surgery, such as fistulae, 
fissures, and polj^ps. 

Anesthesia. General anesthesia may 
be indicated in special cases, but is rarely 
necessary or desirable. Sacral anesthesia 
is the method of choice in most cases: 

1. It is eminently safe; 

2. The operative field is undistorted; 

3. Sphincteric relaxation is complete; 

4. The patient, being conscious, can 
cooperate in various manipulations if 
desired; 

5. Sensation returns slowly, and thus 
postoperative pain is minimized. 

Under ordinary circumstances spinal 
anesthesia is believed to be too radical a 
method for use in so simple a procedure. 

Local anesthesia is sometimes used, but 
is undesirable because its use distorts the 
parts to be operated upon and predisposes 
to the development of infection and 
regional traumatic thrombophlebitis. 

Operative Technic. The treatment of 
thrombotic external hemorrhoids consists 
in making a small incision over the 
hemorrhoid and evacuating its contents; 
this is usually an informal operation. 
External hemorrhoids are best removed by 
ordinary excision with the scalpel, any 
oozing that may result being controlled by 
the use of ligatures. 
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Of all the methods of performing the 
removal of internal hemorrhoids which 
have been devised, there is none which can 
be regarded as ideal. The method which 
perhaps gives the best results in the hands 
of the greatest number of surgeons is the 
classical method of clamp and cautery 
excision. 

Clamp and Cautery Excision. In 
outline the operative technic is as follows; 

1. The bowels having been regulated 
for a day or two previously and the lower 
intestinal tract having been thoroughly 
cleansed by means of bland enemas, the 
patient is placed in dorsal decubitus upon 
the operating table, the legs are lifted 
and fastened to legholders and the body of 
the patient is drawn well down over the 
edge of the table so as thoroughly to 
expose the anus and perineum. 

2. The rectum and anus cannot be 
sterilized by any known method, and 
consequently the sole aim of the local 
preparation is macroscopical cleanliness: 
this is best achieved by thoroughly douch- 
ing the perineum first with soapsuds and 
then with sterile water, the gloved finger 
being introduced into the rectum during 
the process and being manipulated so as, 
on the one hand to permit the entrance of 
the cleansing liquid into the rectum, and 
on the other hand, to aid in dislodging and 
removing any gross particles of feces 
which may have escaped the action of 
previous enemata. 

3. The patient is draped. 

4. Gentle dilatation of the sphincter is 
next performed, unless the sphincter is 
unusually relaxed, as it may occasionally 
be ^ especially in women with relaxed 
perineum and in patients in whom sacral 
anesthesia has been performed. Care must 
be exercised during the process of dilata- 
tion, (a) that the concomitant nenmus 
stimulation does not cause the patient to 
inhale an overdose, or even a lethal dose, 
of the anesthetic if a general anesthetic is 
used, as has sometimes happened when 
general anesthesia has been thoughtlessly 
given and, (b) that neither rupture noV 


undue distention of the sphincter is pro- 
duced, so that the tone and contractile 
power of the sphincter are permanently 
abolished. For purposes of dilatation no 
instruments are better than the fingers or 
thumbs. When dilatation is complete the 
entire pile-bearing area is readily brought 
into full view. 

5. Any internal hemorrhoids that may 
be present are recognized and are dealt 
w'lth one mass at a time. The mass is first 
caught at either end with a pair of Allis 
or other suitable clamps, so as to lift the 
hemorrhoid away from the rectal w^all and 
expose its pedicle. A sturdily constructed 
hemorrhoidal clamp is now passed upward, 
one jaw along either side of the pedicle and 
the jaws are then brought together and 
tightened so as to crush the extreme base 
of the hemorrhoidal mass. 

6. Wet compresses or moistened pieces 
of asbestos are now carefully placed 
between the under surface of the hemor- 
rhoid clamp and the mucous membrane 
of the rectum to prevent subsequent 
burning of the rectal mucosa. This should 
be done even though the jaws of the 
clamp are ivory-faced, for burns of the 
mucosa in this region are both painful and 
capable of producing disastrous cicatricial 
contractures. 

7. With the actual cautery heated to a 
dull red heat the entire hemorrhoid is now 
burned away flush with the upper surface 
of the hemorrhoid clamp, and the clamp 
is cautiously loosened and removed. 

If any bleeding results it must be 
controlled by ligature. 

8. No dressing is required other than a 
suitable perineal binder. The use of the 
rectal plug is rapidlj* falling into disfavor. 

Postoperatively no local treatment is 
usually required except a carefully given 
olive oil enema on the second or third 
postoperative day. Care is taken to assure 
the passage of liquid stools by administer- 
ing suitable doses of liquid petrolatum 
beginning on the evening of the second day. 
In cases in which local pain becomes 
severe there is no treatment which sur- 
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passes hot sitz-baths, and these may be 
given within thirty-six to fortj^-eight hours 
postoperatively if desired. 

Pennington Technic. The technic 
which from both theoretical and practical 
Auewpoints seems most meritorious is that 
developed and advocated by Pennington. 
Pennington’s procedure even when per- 
formed by a skillful surgeon rarely im- 
presses a person seeing it for the first time 
very favorably because (i) hemorrhage is 
usually profuse, and (2) minutiae of 
manipulation must frequently be modified 
in accordance with the individual peculiar- 
ities presented by any given case, so that 
unless one is familiar with the principles 
underlying the method the rationale of 
the necessary minor variations in technic 
is not readily apparent. Furthermore, some 
considerable practice with the method is 
necessary before either the best end- 
results can be obtained or the distinct 
superiority of the procedure with respect 
to postoperative convalescence can be 
thoroughly appreciated. To the surgeon 
willing to spend a little time developing 
the technic and not averse to sacrificing 
esthetic appearances in the operating room 
on the altar of end-results, the Pennington 
procedure offers a considerable reward. 

The patient is prepared in precisely the 
same manner as when the clamp and 
cautery technic is used up to and including 
dilatation of the sphincters. The actual 
removal of the hemorrhoidal masses is 
performed as follows: At the mucocu- 
taneous junction just proximal to each 
hemorrhoid, a special pile-clamp is placed; 
this clamp presents the general appearance 
of a sponge holder except that it is made 
with a triangular instead of an ovoid 
fenestrum: the base of the triangular 
fenestrum grasps the tissue. With the 
clamp as a lever the hemorrhoidal mass is 
now dislocated outward over the end of 
the gloved finger as a fulcrum, and a 
ribbon of mucous membrane is excised 
with scissors from the most protuberant 
portion of the mass, so planning the 
incision that its long axis corresponds with 


the long axis of the bowel. In favorable 
cases an exaggeration of the movement 
previously made in dislocating the hemor- 
rhoidal mass outward now forces the mass 
of veins through the rent in the mucous 
membrane, and the entire hemorrhoidal 
mass can be clipped awaj- with a single 
motion of the scissors. Usually however 
some slight dissection with the points of 
the scissors is necessary to free the mass of 
dilated and tortuous veins completely. 
Unless the hemorrhoidal veins are com- 
pletely thrombosed a rather free hem- 
orrhage is to be expected, and when 
necessary, forcipressure and ligature are 
used to control this. Care should be taken 
during all these manipulations to avoid 
tearing the mucocutaneous margin as a 
result of too vigorous traction on the 
clamps. The various masses are treated 
seriatim in this manner, and the pile 
clamps are removed. 

The rectum now presents itself as a tube 
lined with mucous membrane except for 
the longitudinal slits through which the 
hemorrhoidal masses were previously 
removed. A specially shaped rectal plug 
is now inserted into the rectum for a period 
of eight to twelve hours in order to control 
hemorrhage and to spread the slits in the 
mucous membrane. The plug is fashioned 
of gauze strips wound on a large rectal 
tube and covered with rubber tissue. The 
shape of the plug corresponds with that of 
a pear through which a tubular corer has 
been forced. The rectal tube corresponds 
with the corer; the end of the tube at the 
small end of the pear-shaped plug is 
inserted into the rectum, and the plug is 
pushed up against the perineum where it 
is permanently held by means of a perineal 
binder. It must be understood that onlj^ 
the small end of the pear shaped plug enters 
the rectum, the larger end merely resting 
against the perineum, so that the rectal 
tube is left patent to allow for the expulsion 
of gas, and the portion of rectal tube 
actually lying within the rectum is only 2 
or 3 in. in length. 

The rationale of the procedure depends 
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upon the assumption that all internal 
hemorrhoids represent essentially infected 
tissue. For this reason it is irrational to 
expect primary union after the removal of 
the hemorrhoidal masses. No attempt is 
therefore made to sterilize the various 
operative areas either by heat or chemicals, 
and subsequently,, mechanical means are 
used to spread the lips of the incision 
through which the hemorrhoids have been 
removed, i.e. the rectal plug. In other 
words, in effect the treatment is similar to 
that which would be employed in the 
treatment of small abscesses; the free 
incision with a sharp instrument, evacua- 
tion of infected tissue, and the adoption 
of a mechanical measure to keep the area 
open and thus favor granulation from the 
bottom. 

The after-treatment of cases treated b3’^ 
the Pennington technic consists of removal 
of the rectal plug at the end of the pre- 
scribed time, regular administration of 
mineral oil beginning on the morning of the 
second postoperative day in order to ensure 
the free passage of liquid stools, and the 
early adoption of a regime of frequent 
warm sitz-baths to ensure mechanical 
cleansing of the operative area. 

Because of the fact that no considerable 
portion of the rectal mucosa is removed at 
the time of the original operation no fear 
of subsequent stricture formation need be 
entertained. 

Patients treated thus will be found to 
develop little local reactionary’' edema, and 
healing progresses in the absence of any 
considerable degree of pain because free 
drainage is provided for the products of 
suppuration. 

The Whitehead Procedure. There is 
one operation for hemorrhoids which 
should rarely, if ever, be performed, the 
so-called Whitehead operation. It consists 
of (i) the excision of the entire pile-bearing 
segment of the mucous membrane, together 
with its associated hemorrhoids, and (2) 
the immediate suturing of the edge of the 
divided mucous membrane to the edge of 
the skin. 


A more or less ty’pical deformity too 
frequently’ follows the performance of this 
operation, consisting of a skin stricture 
at the anal margin through which loose 
ampullar mucosa prolapses; the mucosa 
undergoes ulceration and bleeds profusely’. 
The alleviation of this secondary’ pathology’ 
is often far more troublesome and difficult 
than the relief of the original condition. 
It is for this reason that the Whitehead 
procedure has fallen into almost absolute 
disrepute. Lockhart-Mummery’ said at the 
London meeting of the American Procto- 
logic Society, in 1924, that the gathering 
would have been successful if it had done 
nothing bey’ond sounding the deathknell 
of the Whitehead operation. 

abscesses about the rectum 

Lockhart-Mummery has said, “abscesses 
in the perianal region are not at all uncom- 
mon, and may’ occur in a great variety 
of forms, and as the result of many different 
conditions.” Except in relation to their 
situation, they’ differ in no important 
particular from abscesses in other situa- 
tions. They’ are chiefly’ important because 
they very’ frequently’ result in the formation 
of fistulae.® 

Etiology. The primary’ factors in the 
etiology of abscesses about the rectum 
are trauma and infection. 

1. Trauma: Even minute abrasions or 
ruptures in the continuity of the anal skin 
or rectal mucous membrane may’ serv’e as 
portals of entry’ for bacteria. The^ mere 
stretching of the region may’ be sufficient to 
produce the necessary’ trauma; foreign 
bodies, and occasionally’ surgical proce- 
dures, may be responsible. 

2. Injection: Staphy’Iococci are the most 
common bacteria found in abscesses about 
the rectum, and are generally’ considered 
as the primary’ invaders. The colon bacillus 
is only’ slightly less frequently’ recovered, 
but because of the proximity of the 
intestinal lumen, which is constantly teem- 
ing with these organisms, the presence 
of the colon bacillus can be easily explained 
on the basis of secondary’ invasion. The 
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role of the tubercle bacillus in the produc- 
tion of perirectal abscesses is a matter 
of keen dispute amongst proctologists. 
Equally good authority can be cited for 
the opinion that bj^ far the greater per- 
centage of these abscesses is tuberculous 
as for the reverse opinion. The subject will 
be discussed more at length in connection 
with fistulae, which characteristicalh’’ occur 
as an end result, especially of certain 
varieties of perirectal abscesses. 

Varieties: The classification of ab- 
scesses about the rectum is purely anatomi- 
cal; they may be divided conveniently into 
three groups: 

1. Perianal; 

2. Perirectal; 

3. Ischiorectal. 

Perianal abscesses are of two varieties 
(i) the intracutaneous, and (2) the 
subcutaneous. 

INTRACUTANEOUS PERIANAL ABSCESSES 

Abscesses within the perianal skin are 
similar to skin abscesses elsewhere. They 
maj’^ be of the nature of furuncles or 
carbuncles. Predisposition to the occur- 
ence of such lesions is caused by the 
presence of irritating discharges from the 
anus or vagina, friction, sweating, and 
uncleanliness. 

SUBCUTANEOUS PERIANAL ABSCESSES 

(marginal abscess) 

The subcutaneous abscess is the most 
frequent type; such abscesses character- 
istically occur below the skin at the 
mucocutaneous junction, develop rather 
rapidly and may burrow more or less 
widely. Symptoms may be mild or severe 
depending on the extent of the lesion. 
In the more widespread lesions the onset 
mav be characterized within twentv-four 
to forty-eight hours bj* fever and chills, 
and pain, both localized and radiating to 
the bladder and down the thighs. The 
position assumed by the patient is char- 
acteristic in that he avoids sitting flat 
on a chair. The diagnosis ma}* sometimes 
be impossible on inspection: only when the 


finger is introduced into the rectum may 
the dlagnositc signs of swelling and tender- 
ness be elicited. 

THE PERIRECTAL OR SUBMUCOUS RECTAL 
ABSCESSES (intramural ABSCESS) 

The submucous or perirectal abscess 
occurs just below the mucosal lining of the 
rectum and is similar in its clinical mani- 
festations to the variety just previously 
mentioned. The diagnosis in this variety, 
however, is never possible in the absence 
of digital examination per rectum. 

ISCHIORECTAL ABSCESS 

Abscesses about the anus and rectum 
were formerl}^ all called ischiorectal 
abscesses; but as now used the term refers 
only to abscesses within the ischiorectal 
space or fossa which is formed laterally 
by the ischium and the overlying obturator 
internus muscle, medially by the skin, 
anteriorly by the triangular ligament, and 
posteriorly by the border of the gluteus 
maximus muscle. 

Abscesses in this region are apt to be of a 
serious nature. They maj^ attain large pro- 
portions. Although they usuall}* form 
rapidly they may attain sufficient propor- 
tions to cause disturbing symptoms only 
after the lapse of several weeks or even 
months. 

The symptoms are either acute or sub- 
acute corresponding with the mode of 
development. 

In the acute type local pain is severe; it 
ma}^ radiate to the sacrum or down the 
thigh and leg; it is characteristicalty throb- 
bing and burning in character. The local 
signs of inflammation often do not appear 
superficially for some days even though the 
onset is acute; the classical signs of inflam- 
mation ma}’, however, be recognized by 
rectal examination during this period. 
Induration, redness, and swelling, often 
diffuse and involving the entire ischio- 
rectal cutaneous region, give evidence 
that the abscess is pointing toward the 
skin. 
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Ischiorectal abscesses on one side of the 
rectum may work their way to the opposite 
side by way of the posterior commissure, 
less commonly by way of the anterior 
commissure. They occasionally dissect 
upward into the pelvis and may even 
follow Colles’ fascia around to the inguinal 
ligament. 

Treatment. Left to themselves absces- 
ses about the rectum tend to rupture either 
into the rectum or onto contiguous skin 
surfaces. 

The treatment of abscesses about the 
rectum is purely surgical and consists, as 
in cases of abscesses in other locations, of 
incision and drainage. Because of the loca- 
tion of rectal abscesses, however, secondary" 
contamination always occurs, healing is 
frequently long delayed, and sinuses and 
fistulae are prone to develop. 

In planning incisions for the drainage of 
ischiorectal abscesses it is well to open the 
rectal mucosa longitudinally to avoid 
stricture formation, and to open the skin 
radially. Abscesses should be thoroughly 
packed with gauze to enforce healing from 
the bottom, and should be kept as clean as 
possible to lessen secondary infection. 

ANAL SINUS AND FISTULA 

Anal sinuses and fistulae represent the 
end-results of neglected, improperly 
treated, or inadequately treated perirectal 
abscesses. 

^^Ten the abscess ruptures through over- 
lying tissues to the surface of the skin an 
external sinus is formed; when the rupture 
occurs through the mucous membrane 
lining the rectal tube, the opening thus 
formed is known as an internal sinus. 

A fistula is formed when rupture occurs 
both onto the skin surface and also onto 
the mucous membrane of the rectum, so 
that a communicating and suppurating 
tract connects the interior of the rectum 
with the external skin; or, when a suppurat- 
ing tract is formed in a similar manner 
having two or more openings on the skin, 
two or more openings on the mucous mem- 
brane, or any combination of these. 


The mucosal openings of both sinuses 
and fistulae frequently occur at the muco- 
cutaneous line, between the external and 
internal sphincters, and are more apt to be 
found posteriorly than anteriorly and 
laterally; such openings, however, are also 
found above the internal sphincter and 
sometimes, though rarely, below the exter- 
nal sphincter. 

Fistulous tracts with small openings, 
which later tend to become occluded with 
granulation tissue, usually represent the 
pathologj'^ of recurrent perirectal abscesses 
and multiple sinuses. The closure of the 
fistulous opening favors exaltation of the 
virulence of residual organisms, an acute 
abscess develops, and subsequent rupture 
through a new cutaneous or mucous area 
produces a new fistula. 

The sinuses and fistulae which result 
from ordinary pyogenic perirectal abscesses 
represent merely a chronic suppurative 
condition which is incident to failure of 
the original lesion to granulate property 
from the bottom. Abscesses in this region 
are prevented from granulating property 
because of their location. The natural 
movements of the anus and recturn in 
expelling gas and feces and the contractions 
and relaxations of the sphincters in con- 
nection with these acts exert traction on 
the suppurating surfaces and interfere 
with the rest needed by the inflamed areas 
during the process of repair. In addition 
to this, mucus and feces at frequent 
inters’'als are squeezed into the inflamed 
area by the bowel movements with the 
resultant production of additional infection 
and trauma. 

Symptoms. The symptoms are those of 
perirectal abscess followed by a prolonged 
period in which there is a sense of irritation 
or itching in the perianal region, pain 
during defecation, and the presence of a 
mucoid or a purulent discharge, often 
blood-tinged. The discharge may be more 
or less continuous in type or intermittent, 
depending upon whether the fistulous 
opening remains open or alternately opens 
and closes; in the latter case exacerbations 
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and remissions of local symptoms of 
inflammation may occur. 

Types of Fistula. Three general types 
of fistula-in-ano are recognized of which the 
first two are, properly speaking, sinuses 
and not fistulae: (i) the blind internal 
fistula which opens on the mucous mem- 
brane: (2) the blind external fistula, which 
opens on the skin, and (3) the combined 
internal and external fistula which opens 
both onto the skin and onto the mucous 
membrane. 

As previously noted, however, true 
fistulae result when either type, one or 
two, i.e. either the internal or the external 
variety presents more than one opening. 

The interno-external type of fistula is 
often subdivided into subvarieties such as 
(a) multiple, or branching, (b) Y-shaped, 
(c) horseshoe-shaped. 

Treatment. The treatment is surgical 
and consists, in the pyogenic t^^De of 
fistula, in passing a probe into the tract 
and excising the entire tract when possible. 
If complete excision is impossible cauteri- 
zation of the tract after thorough curettage 
may be tried. Thorough dilatation of the 
sphincters is necessary in most and is 
desirable in all cases. The fistulous tract 
is packed open and forced to heal from the 
bottom. If the e.xternal sphincter must be 
divided it is to be divided in only one 
place. Subsequent division at another 
place is permissible only after the original 
incision has thoroughly healed. 

That anal sinuses and fistulae are often 
resistant to treatment is generally recog- 
nized, and the fact that some of them have 
been demonstrated to be tuberculous has 
led to the very serious consideration of the 
general relationship of the tubercle bacillus 
to these lesions. 

Probably as much difference of opinion 
exists with regard to the etiological rela- 
tionship of bacillus tuberculosis to fistula- 
in-ano as exists with respect to any subject 
in surgery, 

Buie^ states that estimations of the 
relative frequency of tuberculous fistula 
to non-tuberculous fistula range all the way 


from 2 to 90 per cent and Pansier"' gives 
the range as between 1.4 per cent and 70 
per cent. 

It is generally believed that fistula-in- 
ano is especially apt to occur in patients 
with pulmonary tuberculosis. However, 
such figures as are available hardly support 
such a hj^pothesis, and besides, if the inci- 
dence of fistula-in-ano were actually higher 
than it is, the tuberculous character of such 
fistulae would not be proA^d, for tubercu- 
lous patients present other characteristics 
tending toward the production of such a 
condition, a generally run-down physical 
condition, man}' patients being actually 
bedridden, and a large number because of 
constipation incident to lack of exercise 
being required to use cathartics and enemas 
to excess. 

In the following table a resume of repre- 
sentative opinions is expressed in the form 
of percentages. 


Author 

, Per Cent of 
All Rcct.al 
Fistulae 
Tuberculous 

Per Cent 
of Patients 
with Fis- 
tula Hav- 
ing Pulmo-* 
narj* j 

Tuber- 
culosis 

1 Per Cent 
of AH 
Tuber- 
culous 
Patients 
Having 
Tuber- 
culous 
Fistulae 

Andrc.il 

10 

14.7 

— 




Hnrtmnn 

Dudicv (72 cases) 

W.ilsli.im (Sq I enscs) . . 
Thoss 

Gabriel (75 ca.-tes) 

50 

5. > 

fby histological 
examination) 
II. 

(by physical 
findings) 

20 

10-14 

I . 4 _ 

s 

Pennington (701 cases). 

14 



Allingham > 

14 


i 

Stone 

10 

42 

i 

Pansier 

23 

.... 

0.33 


Fansler-” has presented certain actuarial 
statistics showing that the mortality rate is 
normal in persons with anal fistula if the 
body weight of such persons is above nor- 
mal, but that in persons 15 per cent under 
Aveight Avho present anal fistula the mortal- 
ity rate is increased to 134 per cent. This 
he interprets as an indication of a correla- 
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tion between pulmonary tuberculosis and 
rectal tuberculosis, but the logic is not 
impeccable. 

Such discrepancies of opinion as those 
just previously noted, can occur only in 
cases in which criteria for accurate diagno- 
sis are lacking. In the case of the suspected 
tuberculous fistula to rely upon the physi- 
cal findings for the elucidation of the 
etiology is merely to hazard a guess. The 
only two rational criteria for judgment are 
(i) the finding of typical tubercles in pieces 
of tissue removed at biopsy and (2) the 
recoverjf of the tubercle bacillus from the 
lesion (either by simple smear or by animal 
■inoculations) . 

In making use of the second procedure, 
two special pitfalls must be avoided; (i) 
no other focus of infection must be present 
in the gastrointestinal or respiratory tract 
higher up, from which the tubercle bacilli 
could have been derived; (2) other acid- 
fast bacilli, especially the smegma bacillus, 
must not be confused with Koch’s bacillus. 
That the entire question is in need of 
accurate scientific and careful statistical 
bacterial study must be recognized. 

In the treatment of sinuses andfistulae 
known to be, or strongly suspected of 
being, tuberculous, it has been suggested 
that general anesthesia be avoided and that 
cautery excision be substituted for excision 
with the scalpel. Chishohn"^ has recently 
reported a series of 22 cases of proven 
tuberculous sinus treated by this method 
with very favorable results. Healing has 
invariably occurred in from six weeks to 
three months. 

Smith— has advocated a combination 
of ultra-violet light therapy with surgical 
treatment; he uses the water-cooled quartz- 
mercury generator. 

FISSURE OF THE ANUS 

Simple anal fissures are rents in the 
mucocutaneous lining of the anal canal, 
and according to Yeomans-® constitute 
about 8 per cent of all rectal diseases. 

They may be very superficial, on the 
one hand, or extend as deep as the internal 


sphincter muscle on the other. A skin-tab 
frequently develops at the outer end of the 
fissure, the “sentinel pile of Brodie” which, 
when present is pathognomonic of fissure. 

Etiology. These lesions are less com- 
mon in children and the aged than they 
are in middle life. 

Exciting Causes. The exciting causes 
of fissure in ano are trauma and infection; 
the trauma may be dependent upon one or 
another of many factors such as the 

1 . Passage of a scybalous fecal mass, 

2. Clumsiness in the use of a sjTinge tip, 

3. Unskilled prostatic massage and, 

4. The stretching of the pelvic outlet 
during parturition. 

Not infrequently fissure in ano repre- 
sents abscess formation in one of the 
sinuses of Morgagni. 

SiTiiPTOMS. The characteristic sjmip- 
toms are two in number: (i) pain, which 
is exquisite during and immediately after 
defecation and which persists for several 
minutes or even hours as a dull, burning, 
aching, or throbbing pain, and (2) blood 
streaking of the stool or the passage of a 
few drops of bright red blood. 

Occasionally reflex symptoms may be 
prominent such as dysmenorrhea, dysuria, 
or retention of urine, and pains referred to 
the iliolumbar or sciatic nerves. 

Anal fistulae are more apt to be found in 
the posterior commissure in men, and in 
the anterior commissure in women. 

Treatment. The treatment consists 
in thorough dilatation of the sphincters, 
excision of the fissure and packing of the 
traumatized area with a small wick of 
gauze. Postoperative attention is required 
to keep the bowel movements liquid until 
complete granulation of the wound from 
the bottom has occurred. 

PRURITUS AN I 

Pruritus ani, in spite of a considerable 
number of investigations, remains more 
or less of an enigma. It has been universally 
appreciated that various local lesions are 
capable of causing the condition and that 
when these sources of irritation are eradi- 
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cated the pruritus disappears; the pruritus 
associated with diabetes and certain other 
systemic diseases is well known, and the 
treatment for such pruritus is obvious. 
A generall}' unappreciated source of pruri- 
tus is suggested by Terrell and Vaughn-^ 
who in 1925 tested 25 patients with pru- 
ritus ani for food protein sensitization and 
found five who reacted positively and who 
were relieved b}’" avoiding the sensitizing 
food substance. 

Etiology. The etiology may be con- 
veniently classified as follows: 

1. Pruritus secondary to ; 

(a) Systemic diseases, especially dia- 
betes, diseases complicated by jaundice, 
and food sensitizations. 

(b) Local infections, such as fistula, 
fissure and mycotic invasions. 

2. Idiopathic pruritus. 

Treatment. The treatment for the 

varieties of pruritus secondary to systemic 
diseases or local infections is sufficiently 
obvious. The administration of massive 
doses of iodides (60-300 grains, t.i d.) is 
sometimes efficacious in the treatment of 
mycotic infections. 

In the idiopathic variety of pruritus 
surgical treatment is satisfactory and 
consists of a wide undercutting of the 
perianal skin, the so-called undercutting 
operation or subcutaneous neurotomy of 
Ball. This operation simply severs the 
nerve supply to the perianal skin, thus 
producing a local anesthesia. 

STRICTURE OF THE RECTUM 

(non-mali gnant) 

Non-malignant strictures of the rectum 
may be classified both with respect to 
form and also with respect to etiology. 

Structurally there may be described four 
varieties of lesions (according to Drueck) 

1. The annular, which is circular and 
narrow. 

2. The tubular, which is circular and 
broad. 

3. The linear which is non-circular. 

4. The valvular which represent hj^per- 
trophy of Houston’s valves. 


Etiologically true strictures may be due to : 

1. Developmental anomalies. 

2. Trauma. 

3. Inflammatory processes. 

A. non-specific 

B. specific 

(a) syphilis 

(b) gonorrhea 

(c) tuberculosis 

(d) d^’^sentery 

1. Stricture Due to Developmental 
Anomalies. This type of stricture has 
previously been described and usually 
represents a defect at the junction between 
the proctodeum and the hindgut represent- 
ing incomplete cannularization of the 
intestinal lumen at this point; such stric- 
tures are located i~i}i in. above the anus 
and consist of a band or fold. 

Congenital strictures frequently give 
rise to few or no symptoms till about the 
age of puberty. It is supposed that at this 
period of life, changes in habits and dietary 
digressions may initiate symptoms, empha- 
sizing a degree of mechanical obstruction 
previous!}' insignificant. 

2. Traumatic strictures arise as the 
result of: 

(a) The application of strong caustics 
to the rectal mucosa, e.g. silver nitrate 
and zinc chloride. 

(b) Surgical resection of the rectum with 
subsequent end-to-end anastomosis. This 
operation is almost invariably followed by 
stricture formation. 

(c) Childbirth and extrarectal opera- 
tions, notably g3mecological procedures 
which ma}' interfere with the blood supply 
to the rectum, especially in producing 
thrombosis of a branch of the middle 
hemorrhoidal artery. 

3. Stricture Due to Inflammatory 
Processes. Various inflammatory reac- 
tions, both of a specific and non-specific 
nature are known to produce strictures of 
the rectum. 

Stricture formation does not occur in 
those cases in which the mucosa of the 
rectum alone is immlved. The mucous lin- 
ing of the intestine is capable of A'er}' wide- 
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spread and complete regeneration after 
injur}^. 

Lesions occurring in the submucosa, on 
the other hand, are prone to undergo repair 
by a process of fibrosis. The subsequent 
contraction of the fibrotic connective tissue 
is responsible under these conditions for 
the production of a stricture. 

A. Non-specific Infiammalion: 

.(a) Neglect of fistulae maj' result in 
rectal stricture just above the internal 
opening. 

(b) Persigmoiditis and diverticulitis. 

(c) Peritonitis and pelvic cellulitis 
indirectly by the production of bands of 
adhesions which in turn may produce angu- 
lation of the bowel, and atrophy of the 
circular muscle fibers. 

(d) Inflammatory extensions from ab- 
scesses arising in the prostate of the male 
and the broad ligaments in the female. 

B. Specific Infiammalory Strictures. Gon- 
orrheal Stricture. That the gonococcus 
is capable of invading the rectum and 
initiating a proctitis is common knowledge, 
but it is questionable whether stricture 
formation frequentlj' results therefrom, 
because one of the well-established charac- 
teristics of the gonococcus is that it lives 
on mucous surfaces and does not tend to 
invade submucous tissues. However, the 
rectum provides glandular openings, as 
does the urethra, and the development of 
rectal stricture by a mechanism similar 
to that involved in the production of ure- 
thral stricture is a possibility. 

Syphilitic Stricture. The etiological 
importance of lues in the formation of 
rectal strictures is almost universally 
recognized Yeomans-® found unmistakable 
evidences of lues in 80 per cent of his cases. 
Drueck,-® however, has not had the same 
experience, many of his cases having shown 
neither a positive complement-fixation 
test nor a positive clinical history. 

Both chancres and mucous patches occur 
in the rectum and both involve structures 
below the mucosa. The microscopic changes 
found in syphilitic stricture consist of the 
formation of gummatous nodules around 


the blood vessels and end-arteritis 
encroaching upon their lumina. 

Tuberculous Stricture. Primary- tuber- 
culous lesions in the rectum are uni- 
versally admitted to occur but rare!}-. 
In those cases in which strictures have 
been proved tuberculous, either quiescent 
or active foci of infection are usually to be 
found in the lungs. 

Tuberculosis of the rectum represents 
most frequently a distinctive lesion in 
which sloughing of tissue is the fundamen- 
tal pathology-. Only rarely does the tubercle 
bacillus produce a fundamentally prolifera- 
tive process with scar tissue contraction 
and stricture formation. Such pathologt' 
is more characteristic of carcinoma and 
diverticulitis, and the correct diagnosis is 
not often made clinicall}' for that reason. 

Dysenteric Stricture. D^'senteric stric- 
ture, though a possibilitj', is probably of 
very infrequent occurrence. 

Proctoscopic Characteristics of Be- 
nign* Stricture. Benign strictures usu- 
all3' occur from 2 to 6 in. above the anus. 
The rectum from the anus to the stricture 
is of the shape of a truncated cone, the 
truncation representing the stricture. 
Unless ulcerated, the mucosa over the 
stricture is apt to be of a bluish-white 
appearance, has lost its shining luster, 
and characteristically appears dry. Its 
appearance corresponds roughfy with that 
of a healed burn of the skin. The micro- 
scopic change represented is one 
columnar to pavement epithelium. To the 
touch it feels dense and hard. The surface 
of the stricture itself rarely* undergoes 
ulceration. 

Ulcerating areas above the site of 
stricture are usually resultant upon the 
irritant action of retained fecal material. 
Ulcerations below the site of stricture, on 
the other hand, commoni}’- represent a 
process of necrosis secondarj'^ to inter- 
ference with the local blood suppl}^ bj^ the 
abnormal processes above. 

Ulcerations in the neighborhood of 
strictures, whether above or below the 
site of stricture, tend to undergo a process 
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of reactionar}' edema and incite granulation 
tissue formation, both of which combine 
still further to exaggerate the stenosis of 
the gut. 

Treatment. Non-malignant strictures 
of the rectum are of little importance 
surgically except from the point of view 
of excluding malignancy. The treatment 
of these strictures is the treatment of the 
disease to which they are secondary, 
supplemented by palliative colostomy in 
the most acute cases and graduated 
dilatations of the stricture at inteiA^als of 
several days in the ordinary forms of the 
disease. 

SARCO^tA OF THE RECTUM 

Sarcoma of the rectum is a ^•ery rare 
condition. Weeks-” in 1927 was able to 
collect only 100 cases from the literature. 
He calculates that i case of rectal sar- 
coma occurs to every 242 sarcomas found 
elsewhere, and that i sarcoma occurs in the 
rectum for every 199 rectal carcinomata. 

Sarcomata of the rectum occur five 
times as frequently in the male as in the 
female. 

The reported cases range according to 
the age of the patient between thirty-five 
and eighty-one years. 

Sarcomata of the rectum are highly 
vascular neoplasia which originate in the 
submucous, muscular, or subserous coats 
of the bowel, especially the submucous 
area. They are usually hard in consistency, 
unless ulcerated, and are often peduncu- 
lated, in which case the ulceration charac- 
teristically occurs at the summit of the 
growth. 

The diagnosis is seldom made preopera- 
tively; the usual diagnosis is carcinoma. 
Less frequently they are confused with 
tuberculous and gummatous lesions and 
with hemorrhoids. 

Position. These tumors characteris- 
tically occur just above the anal opening. 

Char.-vcteristics. The mucosa slides 
freely over the growth even when the 
latter is relatively large. The inguinal 
glands are never enlarged. Cachexia is 


never so pronounced in sarcoma as in 
carcinoma. 

Thej* do not tend to ulcerate earl}' as do 
carcinomata. 

The infiltrating form is differentiated 
from luetic strictures by complement- 
fixation and therapeutic tests. 

Treat-MENT. .^-ray and radium are 
valueless, and the radical treatment differs 
in no essential features from that of 
carcinoma. 

THE RECTAL SHELF 

The clinical entity described classically 
by Blumer-® in 1909 as the rectal shelf 
is a mass of metastatic tissue which 
occurs in the pouch of Douglas in the 
female, and in the rectovesical pouch in 
the male, and which projects into the 
rectum at a point corresponding approxi- 
mately to the limit of palpability of the 
examining finger on the anterior wall of 
the rectum. Metastasis in this area repre- 
sents presumably, in most instances, a 
process of seeding from a primary focus of 
malignancy elsewhere, more particularly 
in the stomach, detached cancer cells 
finding their way by gravity to the most 
dependent part of the abdominal cavity. 
Occasionally the rectal shelf may represent 
a conglomerated mass of tubercles occur- 
ring in connection with tuberculous peri- 
tonitis, or more rarely still direct extension 
of a tumor mass upward from the uterus 
in the female or the prostate in the male. 

The metastatic growth has a character- 
istic cartilaginous “feel” and frequentl}^ 
is not confined to the anterior part of the 
rectal wall but may completely surround 
the bowel becoming thinner posteriori}', 
thus roughly simulating the shape of a 
signet ring. The anterior part of the gro\\'th 
is the most protuberant and is called the 
shelf. There may or may not be ulceration 
over the most protuberant part of the shelf. 

As far as the present discussion is 
concerned the rectal shelf is important as a 
possible source of confusion in the diagno- 
sis of carcinoma of the rectum; unless the 
occurrence of this particular type of tumor 



2J2 


American Journal of Surgery 


Cutting — ^Anal Lesions 


November, 1930 


in the wall of the rectum is borne in mind 
one is apt to diagnose erroneously primary 
rectal carcinoma and incidentally to miss 
the significance of the mass in its relation 
to the true condition. 

PROLAPSE OF THE RECTUM 

Etiology. Prolapse of the rectum is a 
disease primarily of children; over 6o per 
cent of the cases collected by Napalkow 
occurred in children between one and three 
years of age. 

The condition may, however, be en- 
countered at any period of life and is of not 
very infrequent occurrence in old age. 

As predisposing causes general muscular 
atonia, increased intra-abdominal pressure 
from various causes, chronic diarrhea, 
and diminution of the normal cancavity 
of the sacrum are considered of importance. 

Varieties. Rectal prolapse is described 
in three fundamental varieties ; 

1. Muscosal prolapse, which is the 
most frequent type and in which there 
protrudes through the external sphincter 
of the anus mucosa unaccompanied by the 
muscular layers of the rectum. 

2. Complete prolapse, in which all the 
structures entering into the formation of 
the wall of the rectum protrude through 
the anus, and 

3. Intussusception of the pelvic colon. 
Symptoms and Signs. In uncompli- 
cated cases the symptoms and signs of 
rectal prolapse are merely those of a 
regional tumor. The tumor may alternately 
appear and disappear, the protrusion 
occurring particularly as a result of a 
bowel movement, during exercise, or when 
the patient is physically fatigued. Excor- 
iation and ulceration of the prolapsing 
mass may give rise to bleeding, excess 
mucous formation, and pain. If strangula- 
tion occurs the pain may become acute, and 
gangrene, with infection, may superv^ene. 

Treatment of Mucosal Prolapse. 
The treatment of mucosal prolapse in 
children is mainly conservative, since the 
condition tends to undergo spontaneous res- 
olution. Regulation of the bowels to insure 


one soft bowel movement during the course 
of twenty-four hours, the avoidance of 
straining at the stool, the immediate 
replacement of the prolapsed mucosa, 
and the maintenance of a recumbent 
position for at least fifteen minutes imme- 
diately thereafter, will usually suffice, if 
this form of treatment be sufficiently 
persistent. 

Operative intervention in cases of muco- 
sal prolapse is indicated when the prolapse 
cannot be reduced and also when it is 
associated with hemorrhoids in old and 
emaciated persons. Simple removal of 
redundant mucosa will suffice in certain 
cases; formal removal of the entire cuff of 
mucous membrane after the manner of the 
Whitehead operation will be required in 
others. 

Treatment of Complete Prolapse and 
Intussusception of the Pelvic Colon. 
In cases of intussusception of the pelvic 
colon and in exaggerated cases of complete 
prolapse an intra-abdominal operation rnay 
be necessaty; this consists of obliteration 
of the cul-de-sac of Douglas (or the recto- 
vesical pouch in the male) and mobilization 
and suture of the pelvic colon to the psoas 
minor tendon. 

In less well-developed cases intra- 
abdominal manipulations are not required 
and either the operation devised independ- 
ently by Rehn and Delorme or, even more 
simpl5% a modified perineorrhaphy is fre- 
quently successful. 

BENIGN NEOPLASIA 

The common benign neoplasia of the 
rectum are (i) fibrous polypi, (2) adeno- 
mata, and (3) papillomata. 

Fibrous polypi occur most frequently at 
the mucocutaneous margin; thej”^ are com- 
posed of a connective tissue stroma covered 
by squamous-celled epithelium. They vary 
in size from that of a small pea to that of a 
small egg. SjTOptoms caused by these 
tumors are purely mechanical and when 
removed by clamp and cautery they do not 
tend to recur. 

Benign adenomata of the rectum may 
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occur at any point on the mucosa of the 
rectum, or, for that matter, anj'^where on 
the mucosa of the bowel cephalad to the 
rectum. When occurring in the lowermost 
part of the rectum the}’’ may be recognized 
by digital examination; when they occur 
beyond the reach of the examining finger 
they are recognized onl}" by protoscopic or 
sigmoidoscopic examination. They may be 
single or multiple, may range in size up to 
that of a walnut and in appearance may 
•vary between that of the normal mucous 
membrane and a finely lobulated and 
reddened appearance like that of a rasp- 
berry. They are pedunculated. Unless the 
pedicle is sufficiently long to permit the 
tumor to protrude from the rectum, the 
only symptom which may be present is 
hemorrhage either at stool or between 
bowel movements. 

The treatment of adenoma is complete 


clamp and cautery excision if the tumor is 
placed sufficientl}’^ low; othenvise, fulgura- 
tion. Recurrences are rare. 

Papillomata of the rectum are lobulated 
or villous tumors which are soft and 
sponge-like in consistenc}^ red in color, 
and may vary in size from that of a pea 
to that of a small cocoanut. Microscop- 
icalty the tumors consist of branching con- 
nective tissue stroma strands covered by 
high columnar epithelium. These tumors 
may be pedunculated but usually present a 
broad sessile base. 

The symptoms caused by papillomata 
are similar to those produced by adeno- 
mata. The treatment of the two conditions 
varies somewhat by virtue of the fact that 
papillomata tend to undergo malignant 
changes; in cases of doubt, therefore, as 
to the benignancy of a papilloma, radical 
excision should be practiced. 
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DIFFERENTIAL DIAGNOSIS OF PEPTIC ULCER AND 
CHRONIC APPENDICITIS* 

I. W. Held, m.d. and A. Allen Goldbloom, m.d. 

NEW YORK 

T he dependence of the successful citis may simulate peptic ulcer in every 
medical treatment of uncomplicated detail, even to the extent of profuse gastric 
peptic ulcer upon proper diagnosis is hemorrhage. Several such cases have been 
too well known to need emphasis. The chief encountered by us. Just wh}' chronic 
cause of the failure of medical treatment appendicitis should cause profuse gastric 
of peptic ulcer, when it does fail, is the hemorrhage is impossible of e.xplanation, 
coexistence of other intraabdominal dis- but it may be that it causes a disturbance 
eases demanding surgical procedure. in the gastric capillaries so that diapedesis 

One such affection that is very important results giving rise to diffuse bleeding 
to differentiate from peptic ulcer, according (typus Dieulafoy). This capillary diapede- 
to our experience, is chronic appendicitis, sis may be caused by the deleterious effect 
We do not intend here to discuss the of toxins on the capillaries. It is interesting 
symptoms and signs of peptic ulcer but to note, as we have mentioned elsewhere,^ 
shall confine ourselves rather to chronic that as a rule gastric hemorrhage resulting 
appendicitis when it simulates peptic from chronic appendicitis, unlike that 
ulcer. due to peptic ulcer, is refractory to medical 

Chronic appendicitis is an affection treatment. If the hemorrhage is controlled, 
which, as a clinical entity, has been the it is only for a short period of time. The 
subject of considerable discussion. Two anemia remains extremely profound and 
extreme camps exist with regard to it. is only slightly influenced by blood trans- 
One is convinced that the chronically fusions and other measures. If one encoun- 
diseased appendix plays a very important ters a case with profuse gastric hemorrhage 
role in bringing about all kinds of gastro- that is impervious to medical treatment, 
intestinal sj^mptoms, especially those that granting that rupture of the pancreoduo- 
simulate peptic ulcer. Among this group, denal blood vessels and an ulcerating 
we find such authorities as Deaver, Rolles- carcinoma of the stomach may be ruled 
ton, George D. Stewart, and others, out, he may conclude that the gastric 
The other group minimizes chronic appen- hemorrhage is of extragastric origin such 

dicitis as a cause of gastrointestinal as (i) cirrhosis of the liver, (2) thrombosis 

symptoms, and some go so far as to call of the splenic vein with Band’s symptom 
its role in this connection a myth. complex, (3) thrombosis or aneurism of 

We are frank to admit that the more our the hepatic artery or {4) chronic appendi- 
experience grows, the more we are con- citis. The first three of these extragastric 
vinced that the chronically inflamed appen- affections, although rare, are usually 
dix not only may but actually does, in a readily recognized. In their absence and 
great many instances, cause disturbances in the presence of a profuse gastric hemor- 
in the stomach fully simulating peptic rhage that does not surrender to medical 
ulcer. We consider that the teaching of treatment, one must think of chronic 
George D. Stewart to the effect that 33 appendicitis as a cause. We have encoun- 
per cent of peptic ulcer symptoms are to tered 5 cases of this type confirmed by 
be sought in a diseased appendix, and that operation. The patients were young individ- 
the removal of the cause will do away uals, the oldest being thirty-three years 
with, the symptoms, should be fully heeded, of age. 

It IS very well known that chronic append!- ' It would seem, from experience, that 
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there is no justification for the prolonga- 
tion of the controversy that chronic 
appendicitis is not the cause of symptoms 
simulating those of peptic ulcer. However, 
as stated before, there are still a number of 
important internists and surgeons who 
discredit it in this regard. They justify 
their position by claiming that in many 
individuals the removal of even a demon- 
strably diseased appendix fails to do away 
with the gastric sjmiptoms. Such an argu- 
ment, however, is not valid because the 
chronically diseased appendix may have 
been caused by gastric catarrh which 
needs care even after appendectomy in 
order that the symptoms may be perman- 
ently relieved. Again, disturbed motor and 
secretory gastric functions may persist 
for some time after the appendectomy and 
need postoperative medical treatment. 
If this is not administered, the continuous 
gastric irritation may actually lead to the 
formation of an ulcer. That this is so has 
likewise been verified for us by experience. 
In other cases, extensive pericecal adhe- 
sions or adhesions extending to the right 
hypochondrium exist after the removal 
of the appendix causing marked gastric 
symptoms resembling even those of peptic 
ulcer. In a very few cases it has been 
demonstrated that the appendicular stump 
itself may cause irritation in the ileocecal 
region. Occasionally typhlitis and dis- 
placement of the cecum or a thickened 
cecum may interfere with the function of 
the colon, particularly of the ascending 
colon and of the junction of the cecum and 
ileocecal region, giving rise to gastric 
symptoms even after the removal of a 
diseased appendix. This is so well known 
that it should automatically vitiate any 
argument that such a diseased appendix 
was per se not the cause of the original 
peptic ulcer symptoms. 

Another argument often advanced 
against the chronically diseased appendix 
as a cause of gastric ulcer symptoms is that 
frequently such an appendix is removed 
and, at the time of appendectomy, no 
ulcer is detected by the surgeon’s pains- 


taking -inspection and palpation of the 
stomach and duodenum. Notwithstand- 
ing, several months, or perhaps a few years 
later, after a period in which the patient 
has continued to suffer his peptic ulcer 
symptoms, another operation becomes 
necessary, at which a large ulcer is found. 
On this basis, the argument is advanced 
that the existence of an ulcer was over- 
looked during the first operation. 

It may be agreed that at the time of 
the first operation a small ulcer impossible 
of discover}'^ bj’^ the surgeon was present 
and that had medical treatment been 
directed against the ulcer after the appen- 
dectoni}^ the development of the large 
ulcer might have been prevented. In 
reality, we have encountered 3 cases 
where a small peptic ulcer was present, 
demonstrable to the surgeon on the 
operating table, in association with a 
chronically diseased appendix, but there 
was no evidence that it had given rise to 
mechanical disturbance sufficient to war- 
rant gastric surgery. For that reason 
the surgeon decided to remove only the 
appendix. These patients were medically 
treated post-operatively and although a 
number of years have since elapsed they 
have experienced no return of their ulcer 
•symptoms. They were all young, two not 
yet twenty and one in the twenties. This 
is important because it has been empha- 
sized by many surgeons that if peptic 
ulcer occurs so early in life, giving rise to 
persistent symptoms not yielding readily 
to internal treatment, as a rule gastric 
surgery eventually becomes necessar3^ 

One reason for the continuance of the 
controversy regarding the clinical impor- 
tance of chronic appendicitis is its varied 
symptomatology. No less a clinician than 
Sir Humphry Rolleston has tried to 
create some order b}’^ dividing these 
symptoms into four groups, viz. mechani- 
cal, toxic, infectious and reflex. This is not 
the place to discuss the first three groups, 
but rather shall we focus our attention 
upon the fourth group where the symptoms 
point away from the appendix and are 
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reflexly referred to the stomach. These 
may so simulate the manifestations of 
peptic ulcer that the most careful examina- 
tion is necessary in order to arrive at a 
positive diagnosis. 

HISTORY 

The history of an acute attack is of the 
utmost importance. One encounters many 
cases, however, where such a historj^ 
cannot be obtained either because the 
attack was so mild as to have escaped 
diagnosis, or, as pointed out by Deaver, 
occurred so early in life that it was merely 
diagnosed as some form of intestinal 
indigestion. 

It is curious that quite often when a 
patient describes his gastric symptoms, 
particularly when speaking of his pain, he 
points with his finger not to the duodenal 
region but to the ileocecal region. He 
speaks about pain in his stomach and 
points to his appendix. This simple obser- 
vation has enabled us often to make a 
correct diagnosis. 

Regarding periodicity, although in 
chronic appendicitis simulating peptic ulcer 
the individual has period aggravation of 
his sjTuptoms with all the characteristics 
of peptic ulcer he is not entirely free of 
sjTuptoms during any period of remission. 
In this respect he differs from the peptic 
ulcer patient who, during the period of 
remission, is sjnnptom free. The gas- 
trointestinal tract of the individual with 
a chronically inflamed appendix giving 
rise to peptic ulcer symptoms will respond 
with abnormal sensations to any form of 
irritation, particularly to indiscretions in 
diet. Constipation is especially troublesome 
to him. It does not cause distress in the 
colon but one that manifests itself as 
gastric sjTnptoms. 

Secretory phenomena such as ver^* 
marked^ pyrosis and sour regurgitations 
may exist. This pyrosis may come on just 
as in peptic ulcer, viz. two and even three 
hours after a meal, and may be relieved 
by bicarbonate of soda. More often, how- 
ever, it behaves like functional hyper- 


secretion without underlying ulcer. It is 
present the greater part of the da}^ and 
bicarbonate of soda is not as effective as 
in peptic ulcer. The pyrosis in the latter 
is quickly relieved if the patient belches 
after the bicarbonate of soda. It is also 
typical that more often than in peptic 
ulcer the patient will often force himself 
to vomit excessive secretions in order to 
be relieved of distress. The pyrosis seldom 
disturbs the patient’s sleep. In the vast 
majority of peptic ulcer cases, during 
the period of active symptoms, there are 
both pain and hj^persecretory manifesta- 
tions. In chronic appendicitis, there may 
be periods when sensory symptoms pre- 
dominate and others when hjqjersecretory 
symptoms are in the ascendancjy resem- 
bling purely functional disturbances of the 
stomach. This is one reason why these 
cases are so often considered purely 
neurotic or hysterical, or as termed by 
the French, appendicitis neurasthenique or 
hysterique. 

Motor disturbances present themselves 
as marked functional disturbances in the 
epigastric region and sometimes in the 
form of delayed emptying of the stomach 
so that the patient may vomit food 
ingested ten or twelve hours earlier.^ 

When sensory symptoms are in the 
foreground, the patient complains of actual 
pain in the epigastric region, one or two 
hours after a meal. It has been our ex- 
perience that the pain is never as severe 
as in the actual peptic ulcer case, except m 
those rare instances where marked pyloro- 
spasm maj' intermittently occur causing 
acute attacks resembling perforated peptic 
ulcer. 


OBJECTIVE EXAMINATION 

Pressure Tenderness: In view of the fact 
at the ileocecal region is often sensitive 
pressure even in normal individuals, the 
ignostic value of tenderness over the 
ocecal region must be carefully weighed, 
the appendix is diseased and is the cause 
the patient’s gastric symptoms, then 
len pressure is exerted over the ileocecal 
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region the patient will generally complain 
of pain in the epigastric region. Where 
such reflex gastric symptoms exist, the 
focus of segmental irritation lies in the 
area supplying the stomach. Mackenzie- 
attributes this local tenderness entirely 
to the result of spinal nerve irritation of the 
tenth and twelfth dorsal segments of the 
cord. A. F. Hurst, ^ on the other hand, 
believes that the sensation of pain in the 
epigastric region resulting from pressure 
over the appendicular region is due to a 
pyloric dj^sfunction either in the form of 
spasm or achalasia. Both agree that the 
epigastric tenderness in such cases is not 
due to a direct lesion of the stomach but 
is of reflex origin. It is our opinion that the 
explanation of Mackenzie of irritation in 
the segment of the cord in the region of the 
stomach is the most responsible factor and 
that if such irritation persists so that there 
is a summation of irritating impulses, 
continuous pain in the organ supplied bj'^ 
the segment will occur. Such cord irritation 
may cause symptoms after the diseased 
organ has been removed. 

Hyperesthesia: This is another objective 
finding in many of the cases where the 
appendix is the cause of gastric symptoms. 
Such hj^peresthesia originates in that part 
of the segment of the cord from which the 
spinal nerves emerge supplying the skin 
overlying the organ. An impulse from the 
affected organ to the segment of the cord 
travels from this to the brain and from 
there efferently to the skin. The process is 
one of double efferent impulse. In the 
language of Fraser 

Whatever the nature of the impulse, a series 
of abnormal efl'erent stimuli originate and are 
transmitted bj'’ way of the sympathicus and 
the posterior nerve roots to the segment or 
segments of the spinal cord through which the 
vagus is innervated. Where it is a question of 
stress of stimuli or the summation of abnormal 
stimuli a state of aff airs comes to exist in which 
the respective segments of the cord demon- 
strate an undue degree of irritabilit}". If, under 
these circumstances, a stimulation be trans- 
mitted to the disturbed spinal segment from 
the corresponding area of skin distribution that 


stimulus is exaggerated by virtue of the spinal 
irritability. The process is one of a double 
afferent impulse. The visceral afferent has not ■ 




Fig. 1. Common area of hyperesthesia or hyperalgesia 

in relation to appenclieitis. (Sherren’s triangle.) 

(After Fraser.) 

Fig. 2. Areas of hyperalgesia or hyperesthesia in rela- 
tion to retroeecal appenclieitis. (After Fraser.) 

entered the sphere of consciousness but is 
represented as an exaggeration of painful 
impulse because of the irritated field through 
which the superficial structure has passed. 

If the stimulus to pain originating in the 
organ is a continuous one, the afferent and 
efferent messages to the corresponding 
segment of the cord may give rise to con- 
tinuous pain without demonstrable objec- 
tive signs. Individuals complaining of this 
continuous pain are often stamped as 
hypochondriacs or hypersentitive, whereas 
in reality there is pain actually due to a 
summation of irritating stimuli in the 
segment of the cord. This persistent hyper- 
algesia and hyperesthesia maj’" so irritate 
the center in the cord that even after 
removal of the diseased organ the irritation 
continues and symptoms referable to the 
organ are present. It is this fact that 
sometimes leads us to state erroneously 
that the primary cause was not in the 
diseased organ. (3f course, the evaluation 
of the summation of irritations to the 
cord as a sign of organic disease is some- 
what restricted because such summation of 
irritation causing pain in the visceral organs 
aggravated by nerves from these segments 
may be present without anj'^ disease of the 
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organ, best explaining, according to Lin- appendix is over-distended and filled with 
stedt,® the different neuralgias simulating contents such as inflammator}- exudate, 
organic pain. parasites or concretions. It is filled with 






Fig. 3. Cecum high with unusually long appendix. 

_ Hyperesthesia and hyperalgesia in asso- 
ciation with a diseased appendix are, in a 
large number of cases, confined to a space 
over the right side of the abdomen known 
as Sherren’s triangle (Fig. i). The pin 
method of determining whether such hy- 
peresthesia or hyperalgesia exits is as 
follows: The bodj- of the pin is rested 
upon the lateral edge of the middle finger 
and the finger is allowed to rest upon the 
skin so that as the pinpoint travels over 
the area under investigation it is pre- 
ceded by the finger. This has a double 
advantage. The pressure of the pin is 
maintained constant while the preceding 
finger prepares the skin for the reception 
of the pin stimulus. According to Fraser’s 
exact studies, hyperesthesia and hyper- 
algesia are positive in about 50 per cent 
of the cases. He has followed up his 
observations by a study of cases and has 
made the remarkable observations that 
it IS present only in such cases where the 



Fig. 4. Chronic .adherent .appcndi.v thickened in middle 
p.art. P.atient operated on. 


fecaliths or parasites, it can giv’e rise to 
pain over the appendicular region, hyperes- 
thesia and hyperalgesia, although the 
pathologist may. upon e.xamining the re- 
moved appcndi.v find it absolutely normal. 

Livingstone® has described a phenomenon 
in cases of chronic appendicitis that is 
very typical. Any traction of the skin 
over the ileocecal region, the skin being 
pulled upward and outward by the thumb 
and index finger, gives a definite sensation 
of pain. Although not present in every 
case, this phenomenon when it does 
exist points verj' strongly to a diseased 
appendix. 

When an appendix is retrocecally situ- 
ated, even in chronic cases, the pain is 
often referred to the right loin simulating 
renal pain. It differs from the latter only 
in the fact that it is more or less continuous 
and that it is very often accompanied by 
digestiv^e disturbances. In these cases, an 
area of hyperesthesia over the right loin 
is distinctiv^ely characteristic (Fig. 2). 
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Ahdommal Reflexes: Where hyperes- 
thesia is present, there is also a marked 
increase of the abdominal reflexes of the 
affected side, provided, of course, the 
abdomen is not pendulous and obesit}^ is 
not marked. This is a very important 
finding because it indicates that the area 
of h3’peresthesia is not due to underl3fing 
peritoneal irritation which causes rigidit3^ 
of the overling abdominal wall, but is 
due to viscus irritation giving a tension of 
the overl3fing abdomen. Matthes’' long ago 
pointed out that where there is abdominal 
tension the abdominal reflexes are in- 
creased. He utilized this finding to differen- 
tiate between abdominal pain brought , 
about b3' tension of abdominal muscles 
resulting from pleuris3’' or pericarditis and 
that resulting from abdominal rigidity 
caused b3’^ intra-abdominal disease with 
peritoneal irritation or peritonitis. In the 
former, the abdominal reflexes are niark- 
edl3' exaggerated whereas in the latter 
they are diminished or entirel3" absent. 

William Klein,® in his stud}’- of the 
importance of abdominal reflexes in intra- 
abdominal diseases, has differentiated 113^- 
peresthesia that is obtained onty when the 
skin is pinched over a diseased organ from 
the contraction reflex that is a response to 
scratching of the skin over a particular area. 
He has found that when the peritoneum is 
involved, the contraction reflex is absent. 

Percussion Terideryiess (Mendel’s sign): 
According to some authors, this is a fre- 
quent finding in chi'onic appendicitis, but 
this does not correspond to our experience. 
We find it frequentl}^ present over the 
duodenal region when duodenal ulcer is 
present. 

Tenderness on Pressure over the Left 
Shoulder Clavicidar Jomt: When chronic 
appendicitis gives rise to marked gastric 
S 3 'mptoms, we have often found consider- 
able tenderness when pressure is exercised 
over the anterior part of the left border 
of the humeroclavicular joint near the 
acromia process corresponding to a sen- 
sitive pressure point on the right side in 
case of gall bladder disease. 


Pain or Discomfort on Inflatioti of Colon 
(Bastedo’s sign) : When the colon is inflated 
with air the patient experiences pain and 



Fig. 5 . Cecum high with long thick, persistently filled s 
shaped appendix. 


discomfort over the appendicular region 
in the presence of chronic appendicitis. 
It has also been observed that if the colon 
is filled with water, pain is experienced 
over the appendicular region at the time of 
distention of the colon. 

Pain upon Rectal Examination (Reder’s 
sign) : Upon rectal examination, the patient 
often states that he experiences pain in the 
appendicular region. In our experience, 
this has seldom yielded any information 
of value. This is the case for us, also, with 
regard to the Bastedo aids to diagnosis. 

Pain on Pressure over Left Side of Abdo- 
men: According to Rovsing’s finding, 
pain is experienced in the appendicular 
region if pressure is exercised on the left 
side of the abdomen at a point correspond- 
ing to McBurne3f’s point on the right side. 

SECRETORY FINDINGS 

Despite the fact that the studies of 
gastric secretion in chronic appendicitis 
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fill volumes, the conclusions regarding makes possible the visualization of the 
diagnosis are not consistent. In a large appendix and reveals its influence, when 
number of cases, although sjmiptoms of diseased, upon adjacent organs. E^■er^’• 



Fig. 6. Various types of direction of appendix from cecum. (After Ludwig Fadder.) 


hyperacidity and hypersecretion are pres- 
ent, the acidity figures are normal and 
actual hypersecretion is not present. We 
may say, therefore, that much reliance 
cannot be placed on the gastric secretory 
findings. In some cases, however, where the 
acidity is disturbed the manifestation is 
that of hyperacidity. The acidity may be 
higher than in gastric ulcer, but it is 
never as high as in those cases of duodenal 
ulcer where hyperacidity is present. In 
peptic ulcer, pyrosis and sour regurgita- 
tions generally correspond to actual hj’per- 
acidity. By means of the fractional deter- 
mination of gastric acidity one will find 
that in chronic appendicitis even where 
there is hyperacidity, it is not continuous 
as is the case in duodenal ulcer. At the 
end of one and one-half or two hours the 
acid figures are like those of a normal 
individual or onfy slightly elevated. Fen- 
%vick® has tried to differentiate the patho- 
logical lesion of chronic appendicitis on the 
basis of gastric secretions. If the mucous 
membrane of the appendix is the seat of 
chronic ulceration there is usually hyper- 
acidity. If the chronic appendicitis is 
complicated by marked pericecal or ap- 
pendicular adhesions subacidity is present. 

ROENTGEN FINDINGS 

The _ diagnostic aid of greatest impor- 
tance is the roentgen examination, which 


effort to visualize the appendix is worth 
while. We have often been able to demon- 
strate that at one e.xamination an appendix 
may fill and at another fail to do so. As a 
rule, no special efforts are necessaty to 
fill the appendix. It is generalh' visualized 
after si.x, eight or twenty-four hours. 
Czepa*° advocates a method that greatly 
aids in filling an appendix that would 
remain unfilled otherwise. The object of 
his method is to liquefy the barium 
contents of the ileum so that the barium 
will enter the appendix. For this purpose, 
he gives epsom salt after the barium meal. 
Three, six or eight hours later he e.xamines 
the ileocecal region fluoroscopicall^y and 
roentgenographically. If the appendix does 
not fill under fluoroscopic control, he exerts 
pressure over the ileocecal region and so 
succeeds in filling it. It must be empha- 
sized, however, that failure of the appendix 
to fill or the fact that it has filled and 
remains filled a longer time than normal 
does not justify a conclusion that the 
appendix is diseased. 

Size oj the Appei^dix: The size of the 
appendix in most cases depends upon the 
status of the individual. We must not base 
our diagnosis entirely on the length of the 
appendix but, as seen in the accompanying 
illustrations (Fig. 3). if the length is 
strikingl)^ abnoimal and out of proportion 
to the rest of the abdominal viscera we 
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may assume that the size of the appendix 
is due to hj^pertrophy resulting from 
disease. An exceptionally small appendix 





Fig. 7. Appendix filled to left of median line. 


must also be considered pathological. The 
small size is generally due to the fact that 
the greater part of the appendix is obliter- 
ated by chronic inflammation. In these 
cases, the surgeon will find an abnormally 
long appendix despite the fact that the 
roentgen examination showed only a very 
small organ. . 

Shape of the Appendix: One expects to 
find the base of the appendix a good deal 
wider than the apex but not infrequently 
the reverse is true: the middle portion is 
wider than the base (Fig. 4). Such a finding 
is usually evidence of appendicular inflam- 
mation. Occasionally during the course 
of the examination, the entire appendix is 
seen to lie in a circle or in an s shape or as 
some other figure. If this distortion persists 
throughout the examination, the appendix 
may reasonabfy be assumed to be patho- 
logical (Fig. 5). 

ContractioTis of the appendix are still a 
disputed question. The studies of Max 
Gohn,^^ a pioneer in roentgenography of 
,the appendix, have convinced him that 
; visualized contractions are mereH an 
.indication thnt, the appendix has segmen- 


tations like the colon proving that it 
empties its contents like the colon. The 
so-called beaded appendix that, at one 



Fig. 8. Appendix short and beaded, obliterated and 
bound down by adhesions. 


time, was considered pathological is accord- 
ing to Cohn onl}^ an indication of the 
normal plij^siologj^ of the appendix. 

Motility oj the Appendix: This, as 
indicated by its emptying, is accomplished 
bj’^ the segment of the appendix plus that 
of the cecum. If an appendix is persistently 
filled for many days and maintains a 
continuous shape, it is generally diseased. 

Mobility of the Appendix: This must be 
judged in relation to the adjacent organs, 
particularly the cecum. Where the cecum is 
normally movable we expect the appendix 
to be equally mobile. However, if appen- 
dicular mobility is restricted but the 
cecum is freety movable it is reasonable to 
conclude that the lack of mobility of the 
appendix is due to appendicular adhesions. 
In the hj^persthenic individual, the cecum 
is usually high and has a short mesentery, 
with mobility limited and not demon- 
strable in even a normal state. 
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Positioji: It is well known that normally 
the position of the appendix varies a great 
deal (Fig. 6). It may be situated very low 



Fig. 9. Retrocecal appendix, forming beaded type of 
appendix. 

in the pelvis, behind the cecum or pointing 
to the left side of the abdomen. Whether 
the position of the appendix has patho- 
logical significance can only be judged if 
its relation to the ileum and cecum is 
considered. If it is situated very low in an 
asthenic individual in whom the rest of the 
abdominal viscera are low it is but part of 
a general status. But if it is situated low 
and pulls down the ileum, while the cecum 
and the rest of the colon, particularlji- the 
hepatic flexure, are in a normal position, 
it is quite likely that the position assumed 
by the appendix and ileum is abnormal, 
due to adhesions. This is even more so if 
the appendix is low and the ileac coils 
remain high, especially if the latter lie in 
the median or to the left of the median 
line (Fig. 7). If, in addition, the ileac 
coils are dilated and contain gas, the 
diagnosis of ileocecal adhesions, resulting 
in most cases from chronic appendicitis, 
can be made with certainty (Fig. 8). As 


a rule, the close adherence of the appendix 
and the cecum usually causes adhesions 
between the diseased appendix and the 



Fig. 10. Appendix thickened in middle due to chronic 
appendicitis. Retention in ileum, with spastic cecum 
simulating Stierlin-Lawrason Brown phenomenon. 


cecum SO that the abnormal position is 
present in both conditions, viz. ileac 
adhesions and cecal adhesions. So we 
would find that with the appendix path- 
ologically placed retrocecally, the cecum 
is usuall}' very high (Fig. 9). If it is path- 
ologically low in the pelvis or is pulled to 
the left side of the abdomen, the cecum is 
correspondingly displaced. But we must 
emphasize that the position of the cecum 
should be considered abnormal only if its 
position does not correspond to the status 
of the individual. In cecum mobile both the 
appendix and cecum may be found in an 
abnormal position, either very_ low or to 
the left of the median line, without any 
underlying pathology. 

Cecal Spasm and Ileocecal Stasis: Marked 
cecal spasm and particularly ileocecal 
stasis are indications of appendicular 
disease. The stasis in the ileum and 
spasticity of the cecum as a result of 
chronic appendicitis may be so marked as 
to simulate the Stierlin or Lawrason-Brown 
complex of ileocecal tuberculosis (Fig. 10). 
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Again, marked dilation of the cecum may 
be present. 

Of less diagnostic importance but worthy 
of consideration, nevertheless, is the putty- 
like appearance of the cecum that occa- 
sionally persists daj-s after the colon is 
empty (Fig. ii). This finding is significant 
in that it shows a coaflection of the cecum 
probably due to catarrh of the mucous 
membrane of the cecum (typhlitis or peri- 
typhlitis secondary to chronic appendicitis). 

Tenderness oi^er Appe7-idix, Fhioroscop- 
ically Observed: This finding is of value only 
if one is certain that the tenderness 
is definitely localized over the entire 
appendix, and only when the area of 
tenderness varies with the position of the 
organ. Sometimes dilated ileac coils holding 
the contrast meal much beyond the 
normal time may be due to spasm of the 
ileocecal sphincter, as pointed out by 
Case.^- 

Ileocecal Valve h\compete7icy: This was 
at one time actually accepted as pathog- 
nomonic of disease in the ileocecal region. 
In view of the fact that it is encountered 
in many ulcer individuals, its pathological 
significance can be utilized only in con- 
junction with other signs of disease. It is 
Important to remember that where there 
is marked ileocecal valve incbmpetency 
(Case’s “third degree ileocecal valve in- 
competency”) a diagnosis of a disturbance 
in the ileocecal valve is justifiable. This 
is due, in most cases, to a diseased appendix 
with ileocecal adhesions. 

INDIRECT ROENTGEN SIGNS 

Partial or Localized Spas77i oj the Slo77iacb: 
One of the indirect signs tending to explain 
the gastric symptoms that result from 
chronic appendicitis is partial or localized 
spasm of the stomach. Localized spasm, 
evidenced by indentation on the greater 
curvature in the pare media, is often seen 
in the films but is best demonstrated when, 
under the fluoroscope, pressure is exercised 
over the appendicular region. It has been 
our observation that this spastic indenta- 
tion is particularly marked during the time 


pressure is exercised over the appendicular 
region but at most persists only several 
minutes. In this respect it differs in its 



Fig. II. Clironic .ippcndi.v, thickened in proximal part, 
delay in emptying and gas in ileum and cecum. 
Putty-like appearance of cecum with adhesions. 


diagnostic significance from spastic inden- 
tation due to intrinsic disease of the 
stomach proper, viz. ulcer on the lesser 
curvature. 

One occasionally encounters partial gas- 
trospasm confined to the pars pylorica. 
This ma}' be so marked and so persistent 
as to simulate the pivot-shaped pylorus 
due to cancer. Spasm of the stomach in 
conjunction with chronic appendicitis is 
most often encountered in the vagotonic 
individual. Spasm of the sphincter pylori to 
the extent of giving rise to marked delay 
in emptying of the stomach is not common 
in chronic appendicitis. It is occasionally 
obserced, however, at the time chronic 
appendicitis gives rise to active peptic 
ulcer symptoms. Then, despite the normal 
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position of the stomach and the normal 
outline of the stomach and duodenum, we 
encounter gastric residues often bejmnd 
eight hours, undoubtedly due either, as 
Hurst saj's, to achylasia, or to what we 
believe to be the case, namely actual 
spasm of the sphincter pylori. This spasm 
is evidenced by the fact that the pylorus 
is unusually dilated and large so that 
whatever contrast food leaves the stomach 
does so in the form of a very narrow stream. 
Fluoroscopically, this spasm differs from 
the stenosed pyloric obstruction in that 
the excessive peristaltic waves character- 
istic of pyloric stenosis are absent. 

Spasm in the Small Intestines: Chronic 
appendicitis with marked gastric symp- 
toms maj' also cause spasm in the small 
intestines, particularly in the entire ileum, 
often also in the sigmoid. 

Dilated First Portion of Duodenum: A 
not infrequent indirect x-ray finding in 
chronic appendicitis is a markedly dilated 
first portion of the duodenum. This has 
long been recognized clinically. The experi- 


mental and clinical observ’^ations of Draper 
and Johnson^^ explain why adhesions as 
well as appendicular disease do cause such 
dilation. Thej^ found when reproducing 
ileocecal lesions in the dog that there is a 
marked dilatation of the duodenum. 

SUMMARY 

■ An attempt has been made to emphasize 
the important role plaj’^ed by chronic 
appendicitis in the causation of peptic ulcer 
sjnnptoms. Often the removal of a chroni- 
cally diseased appendix removes the cause 
of peptic irritation and such removal ma)* 
actually prevent the formation of such an 
ulcer. The differential diagnosis of chronic 
appendicitis and peptic ulcer is of the 
utmost importance because of the possi- 
bility of avoiding prolonged medical treat- 
ment of the sj'mptoms of peptic ulcer which 
are due to a chronically diseased appendix. 
There are sufficient objective criteria to 
make this differential diagnosis possible, 
if heeded. 
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THE MANIPULATIVE TREATMENT OF CHRONIC 
ARTHRITIS OF THE SPINE* 

Paul N. Jepson, m.d., and Ernest A, Brav, m.d. 

PHILADELPHIA, PA. 


S PONDYLITIS, a disease entity char- 
acterized by pain and stiffness of 
the vertebral column with or without 
deformity, has of recent years been the 
subject of a great deal of comment b}^ 
orthopedists and medical men in general. 
Its prevalence, chronicity and varying 
symptomatology, together with the social 
and economic importance of its alarming 
sequelae, have been evidenced by the 
interest expressed in medical literature 
throughout the past half-century. Efforts 
to combat the inroads of this distressing 
condition have led to the establishing of 
numerous etiological factors, various types 
of pathology and manifold classifications 
based on clinical or morbid anatomical 
observations. But the treatment has been 
conservative and perfunctory. The disease 
has been allowed to proceed to the late 
stage of deformity, which is not only 
incapacitating to the patient, but often 
decidedly painful and difficult to endure. 

In view of the fact that so many of these 
patients have been considered beyond the 
possibility of relief, and because there has 
been very little so-called radical treatment 
instituted, we believe that a general sum- 
mary of the condition, together with the 
reporting of several cases which have been 
treated by manipulation, will tend not 
only to stimulate further interest in the 
disease, but will definitely show that it is 
possible to obtain a correction of the 
deformity in certain selected cases. 

HISTORY 

Skeletons recentl}' unearthed in arche- 
ological expeditions have borne mute 
evidence that spondylitis was a disease 
factor existing prior to the advent of homo 
sapiens. The condition was prevalent 
among the Romans and Greeks and its 


unmistakable signs have been observed in 
Egyptian mummies. 

Despite the long-standing history and 
frequent incidence of the disease, and 
although there had been much in the litera- 
ture concerning spinal deformities and 
general osteoarthritis, it was not until 1844 
that the condition of arthritis of the spine 
per se was described by C. G. A. Alden- 
hoven.^ Twenty years later, Blezinger and 
Von Thaden^ recorded their observation 
on “Chronic Ankylosing Spondylitis,” 
and, in 1866, Brodhurst’^ in Re3molds’s 
“Sj^stem of Medicine” described a case of 
ank3dosls of the spine due to gonorrhea. 
Virchow* in 1867 differentiated patholog- 
icall3^ between what he called “arthritis 
deformans” of the spine, with bone forma- 
tion between the vertebrae and atrophy 
of the discs, and “osteoarthritis” due to 
ossification of the spinal ligaments. Ten 
3'ears later, Fagge^ gave the first complete 
post-mortem account of a case in which 
there was extensive ossification of the 
spine and hip joints. In 1884, Striimpell® 
reported a case of ank3dosis of the spine 
together with arthritis of the hips and 
shoulders. 

The disease was, however, relegated to a 
role of relative unimportance until 1893, 
Avhen von Bechterew’^ published his clas- 
sical description of the clinical s3mdrome 
now bearing his name. He described a 
specific type of spond3ditis with the 
following characteristics: (a) a disease 
occurring primaril3’^ in the spine; (b) having 
an hereditaty factor; (c) histor3'' of trauma; 
(d) sudden onset; (e) pain, diminished 
sensibilit3% paresthesia, often twitching in 
the areas supplied b3^ the dorsal or cervical 
nerves; (f) paretic condition of muscles of 
the back, and often the trunk and extremi- 
ties; (g) hips and shoulders involved to 
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minor degree, if at all; (h) limited kyphosis 
and ankylosis, usually localized in the 
upper spine; (i) neurological autopsy find- 
ings consisting of a degeneration of the 
posterior roots and the posterior columns 
in the cervicodorsal region with thickening 
of the pia and atrophic changes in the 
dorsal ganglia; (j) rigidity and kyphosis 
due to gradual degeneration of the nerve 
roots and paretic state of spinal muscles 
secondar}' to chronic lesion of the menin- 
ges; (k) kyphosis leading to atrophy of the 
discs which later gives rise to ankylosis; 
(i) no ligamentous ossification. 

Pierre Marie,® in 1898, enlarging on 
Striimpell’s earlier observation, described 
in detail another variety of spondylitis 
which he appropriately designated as 
spondylose rhizomelique, a spondylitis also 
involving the roots of the extremities. It 
is manifested by: (a) an arthritis beginning 
in the hips or lumbar spine and ascending 
to involve the shoulders; (b) not accom- 
panied by paresthesia or hypesthesia in 
the trunk or e.xtremities; (c) pain is limited 
to the spine and hip and shoulder joints; 

(d) no involvement of the smaller joints; 

(e) usually infectious in origin. Marie 
referred to von Bechterew’s disease as 
“heredo-traumatic kyphosis.” 

Autopsy reports by Leri® and Rhein 
demonstrated the following pathology in 
spondylose rhizomelique; (a) rigidit}’' of the 
spine; (b) partial ankylosis of the hips 
and shoulders; (c) ossification of the 
periarticular ligaments with hypertrophy 
of the articular processes and atrophy of 
the cartilages; (d) very little, if any, 
degeneration of the posterior spinal roots 
and no apparent meningeal changes. 

Very shortly after these two types of 
spondylitis were introduced to the litera- 
ture, the question arose on all sides as to 
the importance of their differentiation. 
Gordon, in 1904, broached the question 
whether they were not variations of the 
same disease, and suggested that they 
might ^ be merely forms of a localized 
arthritis deformans, file reported several 
intermediary cases, which were not typical 


of either of the two varieties and bore 
certain characteristics of each. Oppen- 
heim,'- Schlesinger'® and Zesas” were of 
the' same general opinion. 

PATHOLOGY AND ETIOLOGY 

As in every other type of disease, the 
pathological changes in spond3-litis vary 
in degree in proportion to the severity of 
the etiological factor, the time elapsed 
before corrective measures are begun and 
the efficiencj' of the treatment instituted. 
Barring the possibilitj' of a severe infec- 
tious arthritis as part of a generalized 
arthritis deformans, the progress of this 
disease and the chance for its successful 
arrest will depend upon the time it has 
existed before being seen and treated bj* 
the physician. When recognized early, 
eradication of the cause and supportive 
treatment will tend to prevent an}- further 
advance in the disease. However, since 
most of these cases are permitted to 
progress to the stage of rigidity and 
deformity, it is with this condition in 
mind that we describe the characteristics 
of the advanced pathologjL 

The question of spondylitis, as of 
arthritis in general, has alwaj’s been an 
incoordinated jumble of observations, with 
confusing terminology and an inconsist- 
ency’^ characteristic of the disease itself. All 
of this is based on a limited understanding 
of the underlining pathological process. 
Numerous attempts have been made to 
create some sort of order out of the chaos, 
and while none has been entirely satis- 
factorj'-, theyn have furnished a sound basis 
for further investigation. 

An early’ division was that into atrophic 
and hypertrophic arthritis. This idea was 
elaborated and placed on a sound patho- 
logical basis by Nichols and Richardson*® 
in their classification of 1909. Arthritis of 
the spine, however, resisted stubbornly any 
acceptable morbid anatomical grouping 
until 1925 when Knaggs*® suggested the 
following classification: 

1. Spondylitis Ossificans Ligamentosa. 

(a) An atrophic arthritis beginning in 
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the vertebral ligaments, which later 
ossify and cause ankylosis; (b) begins 
in lumbar spine and progresses upward; 
(c) formation of granulation tissue 
destroying the joint surfaces; (d) 
lipping of the articular surfaces; (e) 
thinning of the discs; (f) infectious in 
origin; (g) the Marie-Strumpell type; 
(h) .v-ray changes are late, and consist 
of ligamentous ossification, parrot- 
beaking of articular surfaces, roughen- 
ing and finally ankylosis; (i) usually 
in young adult life. 

II. Spondylitis Muscularis. 

(a) An hereditary factor; (b) usually 
a history of trauma; (c) weakness of 
the spinal muscles causing kyphosis, 
which produces atrophy of the discs 
and finally ankylosis; (d) usually not 
infectious; (e) the von Bechterew 
type; (f) includes also spond3ditis 
senilis due to atroph}^ of the spinal 
muscles; (g) .v-raj’- changes same as 
Type I except for ligamentous ossifi- 
cation, which is absent; (h) ma}’’ occur 
at anj^ age. 

III. Spondjditis Osteoarthritica. 

(a) The hj^pertrophic or degenerative 
type; (b) degeneration of cartilage and 
overgrowth of bonj’- tissue; (c) some 
degree of ank^dosis but true bonj’’ 
union is rare, although eburnation in 
the spine is unusual, due to the small 
amount of motion between the verte- 
brae; (d) often present, and visible 
to the .v-raj’ as hj’^pertrophy of the 
articulating surfaces and exostoses 
before onset of sjmiptoms; (e) usuall}'^ 
in middle-aged and elderl}^ persons. 

A large proportion of the cases of 
spondylitis seen bj’ the phj'sician are 
integral parts of a multiple arthritis, and 
the spinal pathologj" will then be similar 
to that found in the other joints, but it 
can usualK' be placed in one of these 
groups. The term “spond^ditis deformans” 
maj" be applied to an^^ one of these groups 
in which cases have advanced to the stage 
of deformity. It presents no specific patho- 
logical picture. Under one of these headings 


can be placed each of the factors thought 
to be involved in the etiolog}'- of spondy- 
litis. Thus: 

I. Spondjditis Ligamentosa Ossificans 

Exciting Causes 

1. Infection 

(a) non-specific; (b) gonococcal; (c) 
typhoid; (d) scarlatinal; (e) 
meningitic. 

2. Allergic 

Predisposing Causes 

1. Trauma 

2. Exposure 

3. Fatigue 

n. Spondjditis Muscularis 

Exciting Causes 

1. Metabolic 

2. Trauma: injury or from weight 
bearing (the duplicature champetre 
of French writers) and including 
gout and obesity.'” 

3. Trophic: pachymeningitis, tabes, 
syringomj^elia, spinal muscular 
atrophj^ 

Predisposing Causes 

1. Heredity 

2. Old age 

3. Exposure: m^msitis. 

III. Spondylitis Osteoarthritica 

Exciting Causes 

1. Metabolic,'® associated with ane- 
mia, achlorh^^dria, Itypertension 
or hj^potension, arteriosclerotic 
changes, intestinal statis, nephritis. 

2. Infection: a minor role in this type. 

Predisposing Causes 

1. Trauma: including gout and obesity 

2. Old age 

3. Exposure 

It must be realized that there is no 
hard and fast rule as to etiologj^ of the 
various types just as there is no absolute 
method of classification. Thus, cases of 
Tj^pe II nia}'^ be caused b}’’ infection, and 
those of Type i may be due to metabolic 
disturbances. In like manner, patients 
having a clinical picture resembling spon- 
djditis ossificans ligamentosa may show 
some of the characteristics of spondjditis 
muscularis. Hence the controvers}'^ as to 
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whether they are not merely difTerent 
forms of the same disease. In this outline 
we are attempting to summarize theobser- 



Fig. I. Fig. 2. 


Figs, i and 2. Case of meningococcic meningitis with 
kyphoscoliosis following treatment by serum given 
intraspinally. Fig. i was taken five weeks after acute 
symptoms had subsided. Fig. 2 shows condition of 
spine three months later. 

vations of various writers and to present 
an arbitrary basis from the data obtained 
in the majority of their cases. 

In addition to these causes, there are 
diseases of the vertebrae themselves accom- 
panied by rigidity and kyphosis, but not 
coming under the head of arthritis. These 
include (a) tuberculosis; (b) rickets; (c) 
Kiimmel’s disease, traumatic rarifying 
osteitis; (d) malignancy; (e) osteochon- 
dritis; (f) osteitis deformans. 

Syphilis, it should be noted, allows in 
most cases increased motion of the verte- 
brae rather than rigidity. The post- 
meningitic type is placed in Class i, because 
it is apparently an infectious rather than 
a traumatic affair. Billington^® reported a 
series of 35 cases of spondylitis following 
lumbar puncture in the treatment of 
meningococcic meningitis. In 12 of these, 
there were arthritic changes visible by 


the .v-ray. He expressed the opinion that 
the organisms were accidentally implanted 
in the spinal joints by the passage of the 
lumbar puncture needle anteriorly' betiveen 
the bodies of the vertebrae. We recently 
saw such a case at the Jewish Hospital on 
the Medical Servdee of Dr. Ludwig Loeb. 
This patient, a boy of fifteen, was treated 
for meningococcic meningitis by numerous 
lumbar punctures with instillation of 
specific serum. After four weeks, when he 
was entirely rational and the temperature 
was practically normal, he complained of 
pain and tenderness in the lower back, 
shooting down both thighs. Two weeks 
later, when he was ready to be up in a 
chair, the pain had disappeared but it was 
noticed that a moderate lumbar kyphosis 
and marked left dorsal right lumbar 
scoliosis had developed. Figure i shows 
the condition of the back five weeks after 
subsidence of the acute symptoms and 
nine weeks after the onset of the illness. 
X-ray of the spine was negative for 
arthritic changes. There was limitation of 
anteroposterior and lateral motion and 
considerable muscle spasm. The patient 
was treated by' baking, fracture boards, 
hy'perextension roll and a back brace. 
Fio-ure 2 represents the condition three 
months later. There is practically no 
deformity' and motion of the spine is 
normal. 

TREATMENT 

In the early' stages of the disease, 
deformity may be prevented or arrested 
by' the ordinary' measures of (i) baking, 
(2) massage, (3) extension exercises and 
the use of (4) a spinal brace, (5) corset, or 
(6) plaster jacket. Bed treatment on (7) 
a frame or (8) fracture boards with (9) 
hy'perextension roll is undoubtedly' of 
value in some cases. (10) Eradication of 
any focus of infection is, of course, a 
primary consideration, (ii) Electrotherapy 
with diathermy', galvanic or sinusoidal 
current has been used to some advantage. 

After the onset of the stage of deformity, 
however, relief has not been so readily' 
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obtained. Jones-"* and many others advise 
the use of (12) the Paquelin cautery to the 
deformity, without any record of outstand- 
ing results. Some men place the patient 
upon a frame and with the aid of gravity 
and (13) weight bags, occasional!}' obtain 
some correction of the deformity. All of 
these measures are extensively used but 
the results ha\'e been somewhat discourag- 
ing. Usually the disease progresses so that 
the kyphosis increases or ankylosis occurs 
in a position of moderate though disabling 
deformity. 

Special forms of treatment, not so popu- 
larly known, have been presented in the 
literature. (14) Foreign protein therapy 
has resulted in some improvement and is 
recommended by Stockman.-® The use of 

(15) .v-ray therapy has been strongly 
advised by O’Bannon,-* who states that 
pain is markedly relieved even though 
deformity persists. Eastwood®- reported a 
case of spondylitis rhizomelique associated 
with achylia gastrica. After treatment with 

(16) dilute hydrochloric acid, there was 
increased mobility of the spine and a 
lessening of the pain. The use of (17) 
Small’s sc A antigen has met with little 
success in this particular type of deforming 
arthritis. 

Various operative measures ha\^e been 
attempted in order to relieve the disability 
which accompanies the spinal and hip 
deformity. Peugniez®® reported a case of 
ankylosis of the spine and hips on which 
(18) subtrochanteric osteotomies were per- 
formed with the function of false joints. 
He claimed that the operation produced a 
comparatively useful patient who was able 
to walk about and sit in a chair, this being 
previously impossible. 

JMost men have been strongly opposed to 
any form of radical treatment, either 
surgical or manipulative. Jones, Goldth- 
wait,®^ Deschmann®® and Frazier®‘'have all 
warned against forceful manipulation of 
the spine or hips and have decried resec- 
tions of the hip or any form of plastic 
work. Nevertheless, Ave have been of the 
opinion, and this has been supported by 


results, that in certain types of cases (19) 
manipulative measures are of great value 
in correcting the deformity and reestab- 
lishing the morale in individuals who haA^e 
received no encouragement and haA''e giA^en 
themseh'es up to Ha^cs of physical useless- 
ness and mental depression. 

The manipulation of cases of spine and 
hip joint disease is, of course, a measure 
AAdiich AA-as used extensiA'^ely in the early 
nineteenth century, only to decrease gradu- 
ally in popularity until it AA^as giA^en up 
entirely. In most cases, the results AA'ere 
disastrous. Brodhurst®® in 1857 described 
the methods used as earty as 1839 in Paris 
by Louvrier, avIio had a machine for 
rupturing ank3doses, AAuth fatal results. 
Berard in Paris and Palasciano in Naples 
both used forceful manipulations. Brod- 
hurst himself adAused the diAusion of the 
tensor fascia femoris by puncture AA^ounds, 
and then, one AA^eek later, manipulation of 
the ankylosis of the hip. Striimpell®® in 
1897 reported the successful manipulation 
of a hip joint and spine under anesthesia. 
Since that time, AA'e haA^e been unable to 
find any record of cases treated by this 
method, and it has been the almost unani- 
mous opinion that manipulation is not only 
AAnthout effect but is attended by great 
harm to the patient. 

We belieA'^e, hoAA^cA^er, that the reason 
for failure of manipulatNe measures in the 
past has been their indiscriminate use. 
We accept absolutely the principle that 
it is useless and dangerous to attempt to 
rupture bony ankylosis, but aa^c are confi- 
dent that the cases to be reported AAnll 
demonstrate the A'^alue of manipulation, 
even though the deformities be persistent 
and progressiA'e, so long as there is no 
eA'idence of osseous union by roentgenolog- 
ical examination. Other causes of kyphosis 
AAdiich contraindicate manipulation are 
Pott’s disease, syphilis, rickets, Kiimmel’s 
disease, malignancy, Scheuermann’s dis- 
ease (osteochondritis) and osteitis de- 
formans. In the cases of Type ii it may be 
a method of preA^enting ankylosis; but in 
all cases, eA^en though bony union folloAA^s, 
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1929 he was unable to straighten up. He drove thigh and began to limp. There was limitation 
his automobile until July, 1929. of hip motion. He was treated for sciatica with 

The teeth and tonsils were ruled out as a medicine, baking. Buck’s e.xtension and cast. 



Fig. 5 . Position which Gisc i was forced to assume Fig. 6. Six months after spinal manipulation, 
prior to manipulation. Taken postoperatively in con- 
trast witii Fig. 6. 


source of infection. ^Y-ray of the spine in July 
showed no bony deposits to cause ankylosis. 
In July, 1929, the spine was manipulated under 
anesthesia. Patient was in a cast for two weeks. 
He wore a back brace for a period of two 
months, but after that time refused any sup- 
port besides a cane. Although motion in the 
back and hips is still greatly limited, patient 
is able to stand erect, to lie flat in bed and walk 
about with greater assurance. There has as yet 
been no bony ankylosis. Figures 5 and 6, both 
taken postoperatively, give some idea as to the 
amount of correction obtained. 

C.A.SE II. E. F., male, aged twenty-three, a 
bellboy, was admitted to the University 
Hospital on August 12, 1929. He gave a history 
of rheumatic fever at the age of nine, and four 
attacks of pneumonia. He denied venereal 
disease. There was no similar disease in the 
family. He often complained of evanescent 
stiffness and pain in the hips, also of pain in 
the left shoulder starting in 1924. He was in 
good general health until three years prior to 
admission, when he fell on his left hip. Four 
months later he complained of pain in the left 


The result was relief of pain, but he could not 
move the left hip. Tonsillectomy was per- 
formed in 1927. 

In November, 1928 patient complained of 
stifl'ness of the right hip and this was progres- 
sive. He was in the University Hospital on the 
Medical Ser\dce from December, 1928 to 
March, 1929. Prior to admission, patient 
noticed a gradual stiffness of the back and, at 
the time he entered the hospital, he was unable 
to fully extend the spine. He could not lie flat 
in bed. He attributed this to the use of crutches 
during the previous two years. 

Upon examination in December, 1928, 
patient showed a decided limitation of the 
spinal movements with general kj’phosis. The 
right hip showed a flexion deformity of 35° 
and could be flexed to 50°. There was only 5° 
to 8° rotation. The left hip was ankylosed in 
40° flexion and 20° abduction deformity. The 
left shoulder showed only one-fifth normal 
internal rotation. X-ray showed atrophic 
changes in both hip joints and bilateral sacro- 
iliac disease. There was a pansinusitis and 
se\"eral infected teeth. Antrum puncture was 
done, but no pus was found. Several teeth were 
extracted. Patient was on fracture boards with 
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Buck’s extension to the right leg for two weeks 
and was given baking and massage. There was 
no other evidence of focal infection. 



Fig. 7. Fig. 8. 

Figs. 7 and 8. Change in position of spine in Case ii, 
brought about by manipuLition. Fig. 7 taken just 
before operation and Fig. 8 four months later. 

Patient was discharged from the Medical 
Service in March, 1929. He had no pain, but 
was unable to bend his hips or straighten his 
back. There was no paresthesia in the legs, 
but occasional muscle spasm was present. 
The condition gradually progressed to complete 
disability. Patient had been unable to work for 
three years, but had previously been able to get 
about on crutches. 

He was readmitted to the Orthopedic Ser\'icc 
in August, 1929. X-ray at that time was nega- 
tive for bony or ligamentous changes in the 
spine, but the normal curve was gone. The 
hip joints were the same as previously de- 
scribed. The sacroiliac joints were obliterated. 

On August 30, 1929, the spine and right hip 
were manipulated under anesthesia and patient 
was in a cast for ten days. On September 13, 
an arthroplasty of the left hip was performed. 
Following this procedure, patient received a 
course of baking and massage. 

At present, four months after operation, the 
spine is straight and patient stands erect. 
Motion is however markedly limited and stiff- 
ness of both hip joints prevents walking with- 
out crutches. Patient feels that his condition 
has been greatly improved. Manipulation of 


both hips is contemplated. Figures 7 and 8 
demonstrate the position of the patient before 
and four months after manipulation. 




Fig. p. Case ni, two weeks after manipulation. Prior 
to this operation there was 35° flexion of spine on 
hips and flattening of normal lumbar curx’e. 

Case in. F. W., male, aged twenty-six, was 
admitted to the Graduate Hospital on Febru- 
arj' 15, 1930, complaining of pain and stiffness 
of the right leg and stiffness and curtmture of 
the spine. The family history was negative. 
There was no history of injury, exposure, etc. 
Two years previously he began to complain 
of a pain and stiffness of the right knee, fol- 
lowed shortly by a similar condition of the 
right ankle, toes and hips. Before that time there 
had been no trouble with the joints, except 
for evanescent pains in both shoulders. Follow- 
ing the pain in the joints of the right leg, patient 
noticed a sharp, shooting, intermittent pain 
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down, tlie right thigh and calf with a dull, 
constant pain in these parts between the 
sharper attacks. A few weeks after the onset 
of joint pain, patient noticed a gradual cuiwa- 
ture of tlie shoulders and spine. There was very 
little pain or discomfort in the baek, but very 
shortly he was unable to stand erect or lie flat 
in bed. Patient was unable to work since the 
onset of illness, although he could be up and 
about. 

Phj'sical examination revealed decreased 
motion of all the joints of the right leg, together 
with erepitation of the knee joint. There was 
moderate kj^jliosis chiefly in the lower dorsal 
region. Spinal movements were markedly’' 
impaired. 

Patient gave no history of rheumatic fever. 
Tonsillectomy was performed and eighteen 
teeth were extracted one year after onset of 
illness. Gastrointestinal .\-ra3' showed a slight 
intestinal stasis, but there was no evidence of 
anj'- other focus of infection. X-raj’’ of the spine 
showed no osseous change. 

On Februarj- 10, 1930, the spine was manipu- 
lated under ether anesthesia and the patient 
was placed in a cast in the corrected position. 
After ten daj^s, a back brace was applied, and 
he is now, one month later, walking about 
perfectb’' erect. The back causes him no pain, 
and although the condition of the right leg 
remains the same and there is still limitation 
of spinal movement, patient claims that he 
feels better than at anj'- time since the onset of 
his illness. Figure 9 shows the position of the 
spine two weeks following manipulation. 

Case i\'. C. Van B., male, aged thirty’-, was 
admitted to St. Luke’s Hospital, Pittsfield, 
Mass., in Januarj^ 1930. He gave a historj’- of 
a fall on the baek two j^ears previouslj’-, 
followed bj' continual backaches with stifl'ness 
and deformity of the spine. None of the other 
joints was involved. The deformity of the spine 
was progressive and patient was unable to do 
anj’’ work. 

All foci of infection had been eliminated and 
patient had received baking, massage and brace 
treatment with no relief. There was tenderness 
over the dorsolumbar spine, and 40° flexion of 
the spine on the hips. Motion of the spine Avas 
markedlj^ limited. The other joints were appar- 
entlj’- normal. A-raj’^ of the spine showed no 
advanced arthritic changes. 

On January' 20, 1930, the spine was manipu- 
lated and patient remained in a hj'perextension 


cast for two weeks. Since that time patient 
has been wearing a back brace. At this time, 
two months later, he stands perfectljr erect, 
complains of no pain and is able to do a moder- 
ate amount of light work. 

SUMMARY 

Despite our small series of cases, we feel 
justified in presenting the following deduc- 
tions : 

1. In early cases of spondylitis, de- 
formity may be pret'^ented by ordinar}'^ 
measures of physiotherap}'’ and support. 

2. The majority of cases of spondjditis 
are permitted to advance to the stage of 
deformity. 

3. In the stage of deformity, there is 
admittedly little hope for permanent cure 
of the disease. 

4. It is therefore an orthopedic problem 
to correct the existing deformitj^ and 
prevent its progress. 

5. When the disease has advanced to 
the stage of bony union, corrective 
measures are injurious to the life of the 
patient. 

6. If deformity without bony union is 
present, correction may be obtained by 
forceful manipulation and maintained by 
orthopedic appliances. 

7. The operation is justifiable in that it 
not only makes the patient a more useful 
member of the communitj'^ but also 
materially relieves the mental drudgery 
of his affliction. 
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SOME OBSERVATIONS IN 

CALCIUM FIXATION* 


E. J. Berkheiser, m.d. 


CHICAGO, ILL. 


W ITHIN the past few years there 
has been considerable investiga- 
tion and advance in the develop- 
ment of therapeutic agencies to correct 
calcium deficiencies, but even so, the 
subject of calcium fixation and the mechan- 
ism thereof is still a problem. 

Calcium privation seems to be due rather 
to faulty assimilation than to dietary 
deficiencies. Hence, it would seem that if 
the patient is to be benefited materiallj^ 
attention should be directed toward sup- 
plying him with this mineral in a form 
which is more easily assimilable, than that 
in the food to which he is accustomed. 

With this in mind we prepared a mixture 
of organic calcium and phosphorus, closely 
related to the mineral composition found 
in normal bone and tooth structure. 


The formula of this was 

Combined calcium salts 2 grains 

Phosphorus (lipoid) grain 

Magnesium salts grain 

Silicic acid grain 


This was routinely administered to a 
series of cases of fracture showing delayed 
union and non-union. The period of non- 
union varied from a few months to four 
and one-half years, as shown in the follow- 
ing case reports. 

Case i. W. B., white, male, aged thirteen, 
was admitted to the Lutheran Memorial 
Hospital on Feb. 5, 1927 after having received 
multiple injuries as a result of being struck by 
an automobile. He was unconscious and bleed- 
ing from ears, nose and mouth because of a 
skull fracture. His left femur was also fractured, 
but because of his serious condition it could 
not be reduced at the time. Four days later, 
under anesthesia, the fracture was reduced 
on the Howley table and plaster spica was 
applied. X-raj^s demonstrated perfect position 
of the fragments. 

On A larch 10, 1927 there was considerable 
over-riding of the fragments (2 in.) so an 
open operation was performed. 


The callus was removed and an ivory peg 
was inserted into the medullary canal with 
the ends of fragments approximated. Plaster 
spica was applied. 

On March 30, 1927, x-raj’^s showed three- 
fourths of the bone ends in contact with 
considerable callus along the fragments but 
very little at the ends. 

On April' 20, 1927 on removal of the cast 
the .v-rays revealed about two-thirds of the 
ends of fragments in opposition with very 
little callus at the site of fracture. The ivory 
peg was broken and there was a marked 
angulation at the position of the fracture. A 
very definite false point of motion was present. 
No union had resulted. 

A long plaster spica was applied from the 
toes to the axilla correcting the angular 
deformity. This cast was worn till Sept. 13, 
1927, when ,v-rays revealed the non-union 

(Fig- 0- , , . 

At this time another plaster spica was 
applied and because of his slow non-union we 
thought it advisable to reinforce his diet with 
a mixture of inorganic and organic compounds 
of minerals to hasten his union. 

On Jan. 24, 1928 or four and one-third months 
later the cast was removed and .v-rays as well 
as physical examination revealed a marked 
sclerosis of the femur, with firm bony union 

(Fig. 2). I- • j u- 

The immobilization was discontinued as nis 

condition was cured. 

Case ii. Joe: white, male, aged forty 
years, sustained a fracture of both bones of his 
left leg by being run over by an automobile. 

, He was taken to St. Mary’s Hospital early 
in Nov. 1923. On Nov. 17, 1923, a I^ne plate 
was applied and leg was immobilized in a 
plaster cast. On Dec. i, 1923 the Lane plate 
was removed and plaster east applied. (Dn 
Jan. 26, 1924 the leg was operated on again 
with the excision of sequestra and on Feb. 2, 
1924 he was discharged. 

He was first seen by us on Nov. 4, 1925 at 
which time the left leg was bowed outward at 
the junction of the lower and middle thirds. 
Measured from the top of tibia to the internal 
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malleolus, the leg shows more than 2 in. of 
shortening. There is a definite false point of 
motion in the tibia 5 in. above the internal 



Fig. 1. Fig. 2 . 


Fig. 1. C.-\SE i. Fracture of femur with clclaved union 
seven and one-half months’ duration or six months 
after open reduction. 

Fig. a. C:\se 1. Solid union four and one-third months 
later. 

malleolus, while the false point of motion in 
the fibula is in. below that in the tibia. 

There is some enlargement of the veins along 
the front of tibia for a distance of 6 in. The 
scars from previous operation seem well healed. 

X-rays at this time revealed a non-union with 
mal-position of the fragments. The upper end 
of the lower fragment of the tibia is under the 
lower end of the upper fragment of the fibula. 

We advised open operation. He was admitted 
to my Orthopedic Service at Cook County 
Hospital, where I operated on the leg in Dec. 
1925. Because of the malposition, all structures 
had to be freed fi'om the ends of all fragments 
for quite a distance so that proper alignment 
of the bones could be accomplished. Then a 
sliding bone graft of the tibia was made. 

Owing to the fact that his operative condition 
was not good the graft could not be securely 
fastened and the wound was hastily closed. 
Plaster cast was applied. 


His postoperative convalescence was quite 
normal, but in a few weeks’ time, because of an 
offensive odor the cast was opened and the 



Fig. 3. Fig. 4. 

Fig. 3. Case ii. Fr.icturc of tibia and fibula with non- 
union of tlirec years’ and seven months’ duration. 
Fig. 4. Case ii. Solid bone union six months later. 

flap of skin sloughed ofl' exposing the free bone 
graft, which was removed. 

He was discharged from the Cook County 
Hospital and came to m3' Orthopedic Service 
at the Home for Destitute Crippled Children 
on Feb. 19, 1926 for dressings. 

From this date to June 6, 1927 the leg was 
immobilized in either a cast or a brace, in which 
weight bearing was permitted. During this time 
man3’- had advised amputation. On June 6, 1927 
there was still a definite non-union (Fig. 3). , 

At this time his diet was reinforced with a 
mixture of organic and inorganic compounds 
of minerals with the view of obtaining union, 
and immobilization was continued. In Jan. 
1928 .Y-ray's together with ph3'sical examination 
revealed a firm union of bone (Fig. 4). Since 
that time he has received no treatment and has 
been doing heav}' manual labor. 

C.ASE in. W. E. S., thirt}'' 3'^ears of age 
sustained an injuiy in a fall from a motor C3’cle 
on Juh' 10, 1929. 

Two attempts were made to reduce it, the 
second attempt under gas anesthesia. 

On Aug. 3, he was first seen b}' us. He had a 
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cast on the arm. X-raj^s revealed considerable 
malposition in that the upper end of the lower 
fragment was displaced to the ulnar and exten- 


drilled holes in the ends of the bones. A long 
plaster cast was applied from the shoulder to 
the fingers. 





Fig. & b. Case hi. Fracture of radius with delayed 
union of two and one-half months’ duration. 

sor side. There was no evidence of callus. 
Because of the malposition and the lack of 
union, open reduction was advised. 

On Aug. 5 at St, Francis Hospital the frac- 
tured ends were exposed. There was no evidence 
of callus. The fragments were approximated 
and because of the patient’s opposition to the 
insertion of foreign materials the fragments 
were secured by strong catgut, through 


Fig. 6. Case in. Union in six weeks. 

On Sept. 27, 1929 as shown in the .v-ray (Fig. 
5), there was very little evidence of callus, and 
there was a definite false point of motion. 

At this time on investigation of a reason for 
his lack of union it was learned that just before 
his accident he had been a donor for several 
blood transfusions. 

He was then given some of the mineral salts 
and when he was seen again, on Nov. 13, he 
had gained several pounds in weight and his 
marked anemia had disappeared. 

At this time union seemed to be quite firm, 
and .v-rays showed (Fig. 6) a definite callus. 
He was advised to continue to wear a coapta- 
tion splint from the wrist to the elbow for fear 
of another possible injur3'. 

Case iv. A lady of about fiftj^-five years 
of age fell on an ice-covered driveway, injuring 
her right hip on Jan, 14, 1929. 




New Sf.kies Vou. X, No. z 


Berkheiser — Calcium Fixation Amcriran journal or Surgery 297 


Physical examination was negative, except out on normal rabbits. These animals were 
for the characteristic findings of a fracture of from the same litter and the}'- had shared 
the neck ofthe femur with I in. of shortening, the same food and environment. Their 



Fig. 7. Case iv. Fracture of neck of fcnuir treated by 

Whitman method for two and onc-h;df montiis 

showing definite space between fragments. 

On Jan. 16 under ether the fracture was 
reduced, and immobilized after the Whitman 
Method. 

On April i, the legs were approximately the 
same length, but .v-rays (Fig. 7) at that time 
did not reveal a firm union, but did show a 
definite space between the fragments. At 
this time she was given some additional 
mineral salts and another short plaster spica 
was applied. 

X-rays taken on May 25 (Fig. 8) reveal a 
definite solid boii}’- union. The space between 
the fragments was filled with bony callus. 

The cast was remoA'ed and she has walked 
on the limb since, without any walking caliper 
or other support, and there has been no change 
in the angle formed by the head, neck and 
shaft of the femur. 

As a further step in testing the efficiency 
of the substance, experiments were carried 


Fig. 8. Case iv. Solid weight be.nring 7 weeks later. 

regular diet after they were weaned con- 
sisted of an abundance of oats, hay, carrots 
and cabbage. 

Under ether anesthesia the tibia and 
fibula of these animals were fractured and 
splinted in malposition. These animals 
were all fed on this diet, but to one-half of 
them was administered a daily dosage of 
this calcium phosphorus mixture, amount- 
ing to 1/50,000 of the animal’s body weight. 

X-ray photographs were taken at weekly 
intervals. In the first group of animals 
receiving a normal diet minus the mineral 
mixture, a moderate callus I'esulted after 
two weeks, but it required slightly more 
than three weeks’ time to get a weight 
bearing union. 

In the second group of animals receiving 
the normal diet reinforced with the mineral 
mixture, .v-rays showed a marked solidifi- 
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cation and a weight bearing union in less 
than two weeks’ time. 

To obviate the variation in animals it 



A B C 

Fig. 9, A, B, c. Views of degree of normal repair in 
experimental fracture of tibia and fibula of a rabbit 
on normal diet, a, seventh daj*, b, fourteenth day, 
c, twenty-first day. 

was next decided to carry out the same 
experiment on a single animat. Accord- 
ingly, the tibia and fibula of the left leg 
were fractured and successive .v-rays were 
taken at seven-day intervals as shown in 
Figures a, b, c. Some callus was noted on 
the fourteenth day and more on the 
twenty-first day, although the union was 
not very firm. 

At this time (twenty-first dajO the 
right tibia and fibula were also fractured 
and the diet was reinforced with 20 mg. 
(1/50,000 of body weight) daily of the 
calcium-phosphorus mixture. Here the 
.v-ra3-s showed (Figs, d, e, f) that there 


was a definite production of callus and a 
weight bearing union in less than t\vo 
weeks, while in three weeks there was a 



D E F 

Fig. 9, D, E, F. Views of degree of repair of fmcture of 
tibia and fibula in same animal during next three 
weeks with same normal diet reinforced b3' mineral 
mixaure. d, seventh daj’, E, fourteenth da3', f, 
twent3’-first daj’. 

verj" marked production of callus as shown 
by Figure f. 

As the author is a clinician rather than 
a chemist, these experiments have been 
conducted from the standpoint of their 
possible value in actual practice. No 
unique theories, therefore, have been 
advanced to account for the modus oper- 
and! of treatment, save that it is based on 
a rational therapeutic principle. 

It is felt that the results obtained in 
these investigations are sufficiently en- 
couraging to warrant further research 
along these lines. 



BLOODLESS MODIFICATION OF PORRO-CESAREAN SECTION* 

Giles DeCourcy, m.d. 

CINCINNATI, OHIO 


I N-SO-FAR as Porro-cesarean sections are 
indicated in cases of possible infection 
of the uterus and more rarel}- in fibroid 
tumors, it is absolutely necessary, in order 
to prevent uninterrupted convalescence, 
that we conserve all possible blood, and 
prevent contamination of the peritoneal 
cavity. 

Undoubtedly contamination of the peri- 
toneal cavity by aminotic fluid and blood 
causes a low-grade peritonitis, which in 
the presence of infection might easiL 
prove fatal. 

In order to make the operation as clean 
and bloodless as possible, I use the follow- 
ing technic: 

The vagina is mopped with 2 per cent 
mercurochrome solution. The abdomen is 
prepared in the usual manner, and painted 
with tincture of iodine. Midline incision is 
made the size to permit eventration of the 
uterus. The intestines are walled off, only 
large laparotomy towels being used, a 
safeguard against worry or loss. The infun- 
dibulopelvic ligaments are now clamped 
and cut between clamps. The peritoneum 
and bladder fold are dissected off the lower 
segment of the uterus; the uterine arteries 
and veins are next clamped. With the 
exception of a few anastomotic branches 
from the cervix, the blood circulation is 
entirely controlled and cut off. 

The uterus is now opened wide, care 
being taken not to rupture the membranes 
by starting the dissection of the placenta 
at its insertion. The whole gestation sac 
can be lifted out intact, placed on a table 
awa}' from the sterile field and opened. 
If necessary the baby can be resuscitated. 


The procedure can be manipulated in a 
few minutes, with practically no danger 
to the bab}". 

The uterus is now seized with two large 
clamps to close the rent, and held in 
position to be resected. After the uterus 
has been resected, bleeding points in the 
cervix are controlled. Two rows of No. i 
chromic catgut are placed in the cervical 
stump to invert the edges toward the 
vagina. After the uterine vessels and the 
infundibulopelvic ligaments have been 
tied off, a third row of No. 2 chromic 
catgut approximates the edge of the 
peritoneum from the right to the left 
ovarian arteries, making the cervical stump 
extraperitoneal. The abdomen is then 
closed in the usual manner. 

The anesthetic of choice, is nitrous- 
oxide-ether, without morphine. 

I believe that b}^ adhering closely to the 
above technic, that the mortality of 
Porro-cesareans will be reduced and also 
that the convalescence and postoperative 
complications will be less marked. 

In using this technic, we prevent the 
waste of blood that is associated with the 
classical method, especially bleeding from 
the incision in the uterus and from the 
open vessels at the placental site after 
extraction of the placenta. As this is of 
such importance in preventing postopera- 
tive shock, I consider it an important and 
practical addition to a valuable operation 

The difference between this operation 
and the original one described by Porro, 
is that the blood supply to the uterus is 
ligated before making the incision and 
the gestation sac is delivered intact. 


* Submitted for publication June i6, 1930. 
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COMBINATION ANESTHESIA 

WITH SODIUM ISOAMYL ETHYL BARBITURATE AS THE BASAL AGENT* 

Floyd L. Grandstaff, m.d. 


SANTA BARBARA, CALIF. 


T WO hundred surgical cases, very 
largely in the service of Dr. Rexwald 
Brown and his associates Drs. Irvdng 
Willis and L. Eder, in the Santa Barbara 
Cottage Hospital, in which complete or 
partial hypnosis was produced intra- 
venous sodium isoamylethyl barbiturate, 
is a small group; nevertheless, the cases 
were in . the field of general surgerj- and 
furnished material for clinical trials of a 
combination anesthesia in which sodium 
amytal served as the basal agent. 

In this group the ages varied from thir- 
teen years to ■ eight3’^-one A’^ears, and the 


Tabi.e I 

Thyroidectomy 7 

Breast amputation 7 

Cholecystotomy 4 

Cholecystectomy 13 

Gastroenterostomj' 3 

Gastrostomy 2 

Perforation of ulcer of pj'Iorus 2 

Iliostomy i 

Appendectomy 16 

Bowel obstruction 3 

Resection of sigmoid 3 

Colostomy 4 

Hemorrhoidectomy 8 

Hernioplasty lo 

Amputation, leg-thigh 6 

Hysterectomy 16 

Salpingectomy I o 

Removal of ovarian cyst 4 

Suspension of uterus 20 

Ectopic pregnancy 3 

Cesarean section 1 

Fractures, open reductions y 

Nephrectomy 4 

Ureterolithotomy 2 

Ureteroplasty i 

Resection of bladder tumor 4 

Prostatectomj- lo 

Cystoscopy 4 

Cystoscopy with pyelogram 4 

Miscellaneous 22 


Tuberculous peritonitis 

Brain tumor 

Kondoleon operation 

Inoperable after e-vploration 

Skin graft 

Tonsillectomy 

Resection of nasal septum 

Total cases 200 

* Submitted for 


cases are arranged as shown in Table i. 

DETERMINATION OF DOSAGE 

In preliminarj' obsers^ations published 
b}"^ the manufacturer, it was reconmiended 
that sodium amjTal in doses of 20 to 25 
mg. per kilogram of bod}'^ weight be used 
for prolonged surgical anesthesia. In order 
to use sodium amjTal as the basal agent 
in anesthesia, this dosage was regarded bj" 
us as the maximum. This was computed 
as grain r per 10 lb. of bodj' weight. ^Ve 
estimated that temperature, thjToid d^'S- 
function, age, development, cachexia, de- 
hj'dration, preoperative medication, type 
of operation, duration of operative pro- 
cedure, etc., would alter the amount of 
sodium amjTal necessary to produce satis- 
factory narcosis, and allowances were made 
for such factors. 

Patients with hj^pertension and arterio- 
sclerosis were observed to react more 
quickl3’- to sodium amytal, and required 
less than patients having normal blood 
pressure. Obese patients required less per 
kilogram than did lean or muscular pa- 
tients weighing approximatel3' the same. 
An increase in metabolic rate required an 
increase in the amount of sodium am3'tal, 
and this was manifested in adolescents 
who required more per kilogram of bod3’’ 
weight. 

A decrease of 3 to 5 grains of sodium 
am3Tal was possible by increasing the 
preoperative morphine from grain to 
grain Alcoholics and patients who had 
been receiving barbituric acid deri^"atives 
for sleeplessness over long periods, required 
the maximum dosage. The average dose 
required for laparotom3^ was n to 13 
grains. 

The relative^ small dose of 10 mg. per 
kilogram of body weight, or grain i per 20 
lb. of bod}"^ weight, was used in combination 
ation June 24, 1930. 
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with local anesthesia for c3^stoscopy and tanol grain lo orally. This drug M'as used 
nose and throat operations. In these following observations made at Mayo 
instances, the patients did not lose con- Clinic. It apparently had a mild sedative 
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Fig. I. 


sciousness, and the}' were susceptible to 
requests, so that p^^elogranis were obtain- 
able if desired, or the patients were able 
to cough and raise mucus or blood as the 
case might be. The patients would often 
complain bitterl}' and appear rational, 3’^et 
none of them had an}" memory of painful 
experiences. We observed a score of pa- 
tients using these figures as maximum 
dosage; sodium amytal dosage was de- 
creased as the number of surgical cases 
increased, the quantity administered being 
determined by the immediate reaction of 
the patient during the injection, and by 
the degree of hypnosis desired. 

PREOPERATIVE PREPARATION 

The skin, gastrointestinal tract, genito- 
urinary tract, etc., were prepared as 
usual, depending upon the operation to be 
performed. Each patient was weighed. 
The night prior, and two hours before 
operation, the patient received chlorbu- 


action. Adult patients received morphine 
sulphate grain 3-^ or grain M with atropine 
sulphate grain Mso, subcutaneously, one- 
half hour before operation. Adolescent 
patients received no narcotic, but were 
given atropine sulphate in doses depending 
upon their ages. Sodium amytal was then 
administered to the patient while in bed in 
his or her room. 

ADMINISTRATION 

Sodium amytal as dispensed, when 
mixed, formed a 10 per cent solution. No 
solution was allowed to stand for longer 
than fifteen minutes before used, and a 
solution was discarded if not clear and 
cloudless. A 10 per cent solution was 
injected intravenously not more rapidly 
than 1 .0 c.c. per minute. In cases in which 
profound hypnosis was desired, the rate of 
injection was decreased to 0.5 c.c. per 
minute as soon as the patient became un- 
conscious. A record of systolic blood 
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pressure, pulse and respirations was made ing drug. The majority of patients 
during each minute of injection and at complained of diplopia and a sense of 
five-minute intervals throughout opera- fatigue. A few patients suffered a mild 



Fig. 2. 


tion. It was found that a decrease in rate 
of injection would often control what 
appeared as a too rapid decrease in blood 
pressure. This was especially true in 
cases of hj^pertension and arteriosclerosis. 
Hypnosis was produced in the average 
case in three to five minutes. The supple- 
mentary anesthesia consisted of inhalation 
of N2O gas and oxygen. Administration of 
90 per cent N^O gas and 10 per cent oxygen 
was used to obtain complete obtundation, 
and a reduction of NoO gas percentage 
made to 75 per cent or 85 per cent which 
still maintained a satisfactory anesthesia. 
A typical anesthetic chart appears as 
Figure i for patients with normal blood 
pressure, and Figure 2 represents patients 
subject to arteriosclerosis or hypertension. 

IMMEDIATE EFFECTS 

The patients seldom manifested fear or 
nervousness, and many did not realize 
that they were being given a sleep-produc- 


excitation manifested by laughter or logor- 
rhea. All patients experienced the 
sensation of thickening of the tongue and 
developed a d^'sphasia. At this early stage, 
the patient developed an amnesia, and 
such patients were suitable for local 
anesthesia if this type of anesthesia was 
desired. 

Following the stage of dysphasia the 
patient became unconscious. At the be- 
ginning of injection the pulse and respira- 
tion were normal. If the mild excitation 
occurred, the pulse and respiration in- 
creased slightly and blood pressure 
remained normal or showed slight change, 
and respirations decreased in amplitude. 
In patients without hypertension or arteri- 
osclerosis the average decrease in blood 
pressure amounted to 30 mm. of mercurj'^ 
and remained at the new level until the 
injection was completed. Patients subject 
to hypertension or arteriosclerosis had an 
average decrease in blood pressure of 70 
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inin. of mercury, and this decrease occurred 
throughout the time of injection. Immedi- 
ately after administration, the pulse rate 
showed little or no change, but the respira- 
tions were usually more rapid with de- 
creased amplitude. Many patients mani- 
fested a slight cyanosis due to relaxation 
of the throat and tongue and subsequent 
difliculty in breathing. The blood pressure 
returned to normal in fifteen to thirty-five 
minutes, except in cases of hypertension 
or ateriosclerosis which required from 
thirty" to foity-fiA'e minutes. The return to 
normal was always more rapid if operation 
was attempted before a complete obtun- 
dation by a supplementary anesthetic. 
Cases of arteriosclerosis or hypertension 
often developed a blood pressure higher 
than their preanesthetic blood pressure (see 
Fig. 2). 

POSTOPER.ATIVE TREATMENT 

Manj' patients returned to their room 
from surgery •with an air\vay or Connell 
tube in their mouth because of the relaxa- 
tion of throat muscles. This ■was removed 
\vhen the patient first av^akened. The first 
awakening occurred four or five hours 
after return from surger3\ There v^as a 
tendency to restlessness following the dis- 
turbance of transfer from surgerj^ but this 
M'as easily, controlled by small doses of 
morphine. There Avere no delirious mani- 
festations in this group. Actual memory 
and rational consciousness did not return 
for from twelve to fourteen hours, and 
during this period of quiet and amnesia, 
patients received normal saline intra- 
venously or by liypodermoclysis. Patients 
had no difficulty in retaining retention 
enemata. Frequent postural changes v^ere 
given each patient to combat any effect 
of shallow respiration. Unless contraindi- 
cated by the type of operation performed, 
oral fluids v’ere given freel3\ Patients Avere 
av'akened to receive oral fluids, and en- 
couraged to void. 

SUMMARY 

Sodium amytal, as used in this series of 
cases, did not produce anesthesia, but pro- 
duced hj^pnosis, and a supplementarj'- 


anesthetic v^as required. The adminis- 
tration of sodium amytal produced a 
JoAvering of blood pressure in all cases, and 
the decrease Avas more marked in cases of 
hj^pertension and arteriosclerosis. The 
immediate or remote effect of the blood 
pressure change AA'as not determined. The 
relaxation of the throat and tongue pro- 
duced a temporarj^ cj'^anosis unless closely 
AA'atched and an airAA^ay or Connell tube 
inserted. The shalloAv respiration and long 
period of quiet after operation Avas credited 
Avith a tendency to pulmonarj^ congestion. 
Of the first lOO cases, 25 per cent required 
catheterization, but once the nursing 
staff became accustomed to aAA'akening 
sodium amytal patients and encouraging 
them to A^oid, the percentage AA^as no higher 
than after other general anesthetics. Urine 
specimens of all patients AA^ere found to 
contain acetone during the first tAA'enty- 
four hours. Taa^o patients manifested a 
bright red rash Avhich disappeared AAUthin 
thirty-six hours. This group included 5 
diabetic patients. There AA^as a slight rise 
in blood sugar, but the COo combining 
poAA'er of the blood shoAved little change. 
One diabetic patient, sixty-six 3'^ears of age, 
IiaAdng h^'pertension, nephritis, and rapidty 
adA'^ancing gangrene of the loAA^er extremity 
ncA'^er recoA’^ered consciousness foIIoAA'ing in- 
jection of grain 16 of sodium am^’^tal, 
receiAung less than grain i per 20 lb. of bod}'’ 
AA'eight. One patient, aged scA^ent}'- j^ears, 
haAong a marked icterus due to stones in 
the hepatic and common ducts, and a 
marked hepatic cirrhosis, liA^ed onl}'- tAA^ent}^ 
four hours postoperath'^e. Autops}'' rcA'^ealed 
only hepatic cirrhosis, and calculi in the 
biliary radicles. It AA'as assumed that 
decreased liA''er function delaj^ed the detoxi- 
cation and elimination of sodium amj^tal. 

CONCLUSIONS 

Sodium amytal AA^as not eliminated 
rapidl}^ and although use of caffeine and 
ephedrine aa'ouH cause patient to regain 
consciousness more quickl}^ the action of 
sodium antytal could not be checked 
efficient^. Patients haA’-ing hj^pertension 
and arteriosclerosis AA-ere giA'^en smaller 
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doses at a slower rate of injection because 
of the greater change in blood pressure. 

Diabetic patients were considered satis- 
factory anesthetic risks when their diabetes 
mellitus was under control and the CO; 
combining power of the blood readily 
obtainable. Decreased liver function was 
assumed to delaj' the elimination of sodium 
am^’tal; however, this was not proved, and 
it could not justly be termed a contra- 
indication. The only idiosyncracy noted 
appeared as a bright red rash in i per cent 
of the cases. 

jMore watchful nursing was required 
during the first twenty-four hours post- 
operative. 

Sodium amytal was obtainable in a form 
easily prepared for administration. The 
amount of drug and rate of injection 
were subject to absolute control to the 
anesthetist. 

The production of hypnosis in patients 


in their rooms without excitement and 
untoward sensations decreased psychic 
trauma to a minimum. This was considered 
a salient feature. 

Postoperative complaints of nausea and 
vomiting were absent in 95 per cent of the 
cases. There appeared to be less paresis of 
the intestinal tract with subsequent less 
pain from postoperative gas pains. 

The quantit}' of inhalation anesthetic 
was reduced. Amnesia without hypno- 
sis was obtainable and with local anesthesia 
was especially adaptable to minor opera- 
tions with special reference to cystoscopy. 

Use of sodium amytal as the basal agent 
in combination with inhalation of N;0 
gas and o.xvgen, with or without a pre- 
operative dose of morphine, produced 
satisfactory obtundation for ail major 
surgical operations, and was considered to 
have man}’ advantages not obtainable 
from other anesthetic drugs. 


BIDLIOGRAPHV OF DRS. JEPSO.V AND BR.AV* 


6. Strumpell, a. Lchrbuch dcr spcciellcn P.-itfioIogic 

und Therapic dcr inneren Kranklicitcn fur 
Studirende und Aerzte. Leipzig, Vogel, 1884, 1 1 : 

152- 

7. von Bechterew, \V. Die Steifigkeit dcr Wirbel- 

saulc mit Vcrkriinimung dersciben als bcsondcrc 
Krankheitsform. Neurol, Ccnlralbl., 12: 426, 
1893. 

8. Marie, P.: Sur la spondylose rhizomelique. Her. 

de med., 18: 285, 189S. 

9. Leri, A. La Spondylose Rhizomelique. Rer. de 

m'ed., 19: 597, 1899. 

10. Rhein, J. H. W. Pathologic report of the nervous 

system in a case of spondylose Rhizomelique. 
J. A. M. A., 51: 463, 1908. 

11. Gordon, A. Contribution to the studj' of spondj-- 

lose rhizomelique. Med. Rec., 63: 247, 1904. 

12. Oppenheim, H. Lehrbuch der Nerv'enkrankheiten 

ftir Aerzte und Studirende. Berlin, Karger, 1905, 
1:309. 

13. ScHLESiNGER, H. Ucber die chronisclie Stcifigkeit 

der tt^rbelsaule, Mitteilungen aus den Grenzge- 
bieten der Medizin und Chirurgie. Jena, Fischer, 
1906, 6: 257, 

14. Zesas, D, G. Beitrag zur chronischen ankylosicren- 

den Entziindung der Wirbelsaule. Deutsebe 
Ztsebuf. Cbir., 74: 467, 1904. 

13. Nichols, E. H., and Richardson, F. L. Artliritis 
deformans. J. Med. Research, 21: 149, 1909. 

16. Knaggs, R. L. Spondylitis deformans. Brit. J. 

Surg., 12: 524, 1923. 

17. Hench, P. S., and Jepson, P. N. Differential diag- 

nosis and medical and orthopedic care of several 


different forms of chronic arthritis. M. Clin. 
North America, 10: 363, 1926. 

18. Hench, P. S, The sj'Stcmic nature of chronic infec- 

tious arthritis. Atlantic M. J., 28: 423, 1923. 

19. Billincton, R. Spondylitis following cerebro- 

spinal Meningitis. J. A. M. A., 83: 6S3, 1924. 

20. Stocjcman, R. Ossifying spondylitis. Edinburgh 

Af. -f., 33: 297 , 1926. 

21. O’Bannon, R. P. Chronic spondylitis deformans. 

Texas State J. Med., 23: 677, 1928. 

22. Eastwood, S. R. Marie’s spondylitis deformans 

with achylia gastrica. Proe. Rm\ Soc. Med., 
(Clin. Sect.) 21; 14-18, 1927. 

23. Peugniez, M. P. Unc tentative de cure chirurgicale 

de la spondylose rhizomelique. Bull. Acad, de 
mid., 89: 674, 1923. 

24. Jones, R. L. Arthritis Deformans. Bristol, Wright, 

1909. 

23. Goldthwait, j. E. Osteoarthritis of the spine: 
spondylitis deformans. Boston M. O' S. J., 141: 
128, 1899. 

26. Desch.man.n, R. Zur Behandlung der chronischen 

ankylosierenden Wirbelsaulenentzundung. IVicn. 
med. Presse, 46: No. 39, 1843, 1903. 

27. Frazier, C. H. Osteoarthritis of the spine and hip 

joints: rhizomelic spondylosis. Unir. Penn. M. 
Mag., 13: 348, 1900. 

28. Brodhurst, B. E. On forcible extension and rup- 

ture of the uniting medium ofpartiallt' ankylosed 
surfaces. Med. Cbir. Tr., 40: 123, 1837. 

29. Stru.mpell, a. Bemerkung uber die Chronische 

Ankylosirende Entziindung der V'irbelsaule 
und der Hiiftgelenke. Deutsebe Ztscbr.J. Nenenb., 
ii: 338, 1897. 


‘Continued from p. 293. 



OVARIAN GRAFT IN THE UTERUS* 

G. S. Foster, m.d. 

MANCHESTER, N. H. 


N OW and then there comes into 
the clinic a woman, single or if 
married a nullipara, who has a 
marked peRic pathologj- which demands 
radical operative procedure. In many of 
these cases we find the pathology of the 
tubes demanding salpingectoni}* which 
sterilizes the patient and makes future 
pregnancy very doubtful. 

Many of these women desire to become 
pregnant and raise a famil}’- at some future 
date and for this reason they ver^^ often 
express the desire to remain in a condition 
for future motherhood. Because of the 
existing pathology, the imperative surgical 
procedure necessary for a cure and the 
wish of the patient to remain in a condition 
which permits pregnancy we are bound 
to study very carefull}’' these relations in 
order not onl}’' to make a satisfactorj’- 
operative cure but also to meet the wishes 
of the patient. 

Over a long period of years we have 
made a survey and study of these cases 
with the hope of devising some surgical 
technic which would satisfactoriR meet 
these conditions. During this time we 
have tried out various ways but until 
recently have not been in any degree 
successful. Now we have devised a technic 
for accomplishing the full purpose of 
the operation. The technic herein outlined 
serves the triple purpose and has proved 
very satisfactor3^ This uterine intramural, 
endometrium separation, autogenous ova- 
rian graft technic, has been developed 
in the clinic as follows. 

The usual, low median line skin incision 
is made and completed into the abdominal 
cavity. The pelvic cavity is then very 
carefully surveyed and the pathological 
structures removed and the entire field 
carefullj^ dried. The fundus of the uterus 
is then grasped in tenaculum forceps 


and the uterus brought high up into the 
wound. A cross incision is then made in 
the dome of the fundus of the uterus 
between the uterine cornua and this 
incision is extended in depth down through 
the endometrium. Each incision of the 
cross is about ^ in. long. A blunt hemostat 
is then passed through this opening and 
then divulsed thus making a perfect bed 
for the ovary. The ovary is then pared 
flat at the four cardinal points and placed 
in the mural bed in such a wa}^ that the 
unpared convex surface will protrude for 
at least two-thirds of its circumference 
through the endometrium of the uterus. 

As the ovar}^ is so placed in its new 
bed the four flattened pared surfaces 
will come in direet contact with the 
corresponding four flattened raw surfaces 
of the uterine wall made b}”- the cross 
incision. Contact of the corresponding 
raw surfaces of the ovary and of the uterine 
wall permits of proper establishment of 
circulation from the uterus to the ovary 
thus establishing a complete take. 

A No. I chromic catgut suture is then 
passed down through one edge of the 
uterine walls, then through the exposed 
surface of the ovary and finally passed 
up through the opposite edge of the uterine 
wall. This suture is left untied with the 
free ends anchored. A No. i chromic 
catgut suture is next passed through each 
apex of the four triangles made b3r the 
cross incision in the uterine wall and this 
suture is tied and the free ends cut in this 
way firmR closing the peritoneal surface 
of the wound in the uterine wall. A suture 
of No. I chromic catgut is also taken in 
the midpoint between this crown closing 
suture and the limit of each of the cross 
incisions. Four of these sutures are taken, 
tied and the free ends cut. In this way the 
firm closure of the wounds in the peritoneal 
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Fig. I. Loc.ntion of cross incision in fundus of uterus. 
Key: Cross incision, u: Uterus, ni.: Round lig.mients. t: F.iIIopi.nn tubes. 



Fig. 2. Cross incision in uterus divulsified with four lines turned out in stellate formation and also center left 

as bed for receiving ovarian graft. 

Key; u: Uterus, aaaa: Stellate formation of retracted wound, n: Divulsified bed and ovarian graft, t: Stumps 
of fallopian tubes ligated, ss: Anchor sutures passing through open edges of wound and ovarj'. ff: Forceps 
anchoring anchor sutures. 
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surface of the uterine wall is assured. 
The through and through catgut suture 
which was first made and left untied and 



Fig. 3. Cross incision after ovary has been placed in its 
bed and wound closed. 


Key: u: Uterus, t: Ligated fallopian tube stumps. 
st: Four cardinal point sutures closing cross inci- 
sion tied and cut. cs: Cross incision which includes 
four apices of angles of retracted stellate flaps ready 
to tie and cut. .^s: Anchor sutures ready to tic and 
cut. (This suture maintains ovarj' in its bed.) 

anchored and which included the ovar}^ 
is then tied and the free ends cut. This 
through and through suture anchors the 
ovary in proper position so that it will 
not become displaced while a take is made. 


Following the closure of the uterine 
wound the field is dried, the uterus freed 
and dropped back into position and the 



Fig. 4. 


Key: a: Ovary as removed from patient, b; Same ovary 
with four cardinal points paired and made flat 
and raw for insuring perfeet take in its new bed. 


abdominal wound closed in the usual 
manner. Not infrequently we place a 
laj^er of Cargile membrane over the wound 
in the uterine wall to prevent any adhesions 
of other structures to this part. We are 
using Cargile membrane more and more 
to cover over intra-abdominal suture 
lines. 

By carefully following the technic as 
here outlined it will be found that the 
ovarian graft will make an early and com- 
plete take. Any tubal pathology removed 
which results in the permanent closure 
of this avenue may be disregarded. Ovu- 
lation will be discharged directly into the 
uterine cavity, pregnancy will occur and 
the patient cured of her previous condition 
Avill be happy in the final result in raising 
a family. 





TUBERCULOSIS OF THE URINARY TRACT* 

B. A. Thomas, m.d., f.a.c.s. 


PHILADELPHIA, PA. 


T uberculosis of the urinary in 

contradistinction to the genital tract 
is understood to include the kidney, 
ureter, bladder and urethra. Like genital 
tuberculosis, it is always secondary to 
sj’^stemic infection elsewhere, active or 
latent, in the individual, although it may 
be an extension or complication of primary 
genital involvement. Thus when we speak 
of primarj’^ renal tuberculosis, we mean 
primary only insofar as the urogenital 
tract is concerned. Furthermore, urinary^ 
tuberculosis originating in the bladder, 
although a theoretical occurrence, is so 
rare, that if genital involvement can 
be excluded, evidence of tuberculosis of 
the bladder may be confidently regarded 
to be of kidney origin. Tuberculosis, on 
the other hand, may be limited to the 
urinary tract, although its proclivity, 
invariably, is to extend to and involve the 
genital tract, and vice versa. Walker^ 
submits the following figures: 

Per Cent 


Kidney primarily involved 66 

Epididymis primarily involved 29 

Prostate 2 

Fallopian tube. 2 

Seminal vesicle 0.66 

Uterus 0.34 

Urinarj' and genital tract together. 37 


Young^ on the other hand in a total of 
205 cases of urinary tuberculosis reports a 
seminal tract distribution as follows: 

Cases 


Kidney alone 10 

Kidney with bladder 6t 

Kidney with bladder and prostate. . . 14 
Kidney with bladder, prostate, and 

seminal vesicle 31 

Kidnej' with bladder, prostate, semi- 
nal vesicle and epididymis 64 

Kidney with bladder, seminal vesicle 

and epididymis 10 

Kidney with bladder and epididj'mis ii 
Kidney with bladder, prostate and 
epididymis 4 


* Read by invitation before the Section of Genito-i 


Thus in about one-third of the cases the 
infection was confined to the urinary tract, 
and in two-thirds the genital tract was 
also imphcated. 

My report comprises an analysis of loi 
cases of urinary tuberculosis in a series of 
135 cases of urogenital tuberculosis, from 
the Polyclinic and Graduate Hospital of 
the University of Pennsylvania, the Pres- 
byterian Hospital and private practice. 
Tabulated for the tract and organs in- 
volved they appear as follows: 

No. of cases of urogenital tuberculosis 135 
No. of cases of urinary tuberculosis 


alone 84 

No. of cases of genital tuberculosis 

alone 24 

No. of cases of primarify renal uro- 
genital tuberculosis loi 


INCIDENCE 

The total incidence of urogenital tuber- 
culosis is estimated to be about 2 per cent, 
of which only 0.5 per cent is genital. Of 
definitely known tuberculous individuals, 
with active or quiescent lesions, autopsies 
disclose that approximately 10 per cent 
have tuberculosis of the genitourinary 
tract. A review of our cases reveals the well- 
knovm facts, that urinary tuberculosis is 
most often primary in the kidney, irrespec- 
tive of sex, that urinaty tuberculosis is a 
disease afflicting mostly the third, fourth 
and fifth decades of life, although 9.4 
per cent occurred prior to the twentieth 
year and 14.9 per cent after the age of 
fifty. Males were the victims about four 
times as often as females. In the cases of 
unilateral disease the right kidney was 
involved about three times as frequently 
as the left. A noteworthy fact is that in a 
considerable number of the cases of renal 
tuberculosis, the disease had become bi- 
lateral at the time surgical treatment was 
sought. It is my impression that in the past 
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decade or two there have been fewer 
cases of urogenital tuberculosis, in compari- 
sion with other genitourinary diseases. 
This I believe is readily explainable when 
we reflect that during the past quarter of a 
centuiy the incidence of tuberculosis in 
general has dropped from over 200 to 77 
per 100,000 of the population. It is to be 
expected, therefore, that the incidence of 
urinary tuberculosis must likewise de- 
crease. Nevertheless, it is sufficiently prev- 
alent and unrecognized by the general 
practitioner to warrant continued empha- 
sis, in spite of the fact that the profession 
as a whole has been led to the realization 
that, in the vast majority of patients, 
urinary tuberculosis is a surgical proposi- 
tion requiring the services of a genito- 
urinaiy specialist, although too many 
family doctors still procrastinate in the 
treatment of this disease, feeling that 
they are thoroughly qualified to treat the 
incipient, slight and insidious symptoms 
characterizing its early manifestations. 
Urological surgeons have been largely 
responsible for the epoch-making advance 
that has occurred to clarify the pathology, 
diagnosis and treatment of urinary tuber- 
culosis, and particularly must they not 
permit the doctrine to gain undue credence 
that renal tuberculosis is a bilateral aflaii’, 
and primarily a medical matter. The 
practitioner or internist must be impressed 
with the all-important fact that even if 
he does not need the specialist to assist 
him in making the diagnosis of tuberculosis, 
he at least requires him for proper and 
complete investigation of the case, to 
decide whether the infection is unilateral 
or bilateral, and whether it is purely 
urinary or complicated by involvement of 
the genital tract. It is difficult for the 
pathologist, so familiar with the end- 
result of urogenital tuberculosis, when not 
only both kidneys and the bladder, but 
frequently one or more of the genital 
organs, as well as the lungs, meninges, 
lymph nodes, bones, and joints are in- 
volved, to realize that, early, the only 
active tuberculous focus resided in one of 


the kidneys, and that by surgical removal 
of this focus, the remainder of the genito- 
urinaiy tract would not have become 
involved and the patient’s life thereby 
spared. Such, howeA’er, is the fact, and to 
urological surgery belongs the accomplish- 
ment. Therefore, it is not difficult to under- 
stand the manj' laborious efforts and 
advances that have been made and are 
being made, to establish the diagnosis 
and extent of the patliolog}’- of unilateral 
or bilateral renal tuberculosis as early as 
possible. Thus, urologists, today, are seeing 
more and more of these patients when the 
morbid process is confined to one kidney, 
or more properly, a portion of it, and when, 
on a five-year prognostic basis, an 80 per 
cent mortality from the best medical 
treatment has been converted into an 
80 per cent cure by nephrectomy. 

MODE OF INFECTION 

It is universally conceded that the 
primary origin of urinary tuberculosis is 
the kidnev, excluding those cases where 
infection is an extension from tuberculosis 
of the epididymis, seminal vesicles, pros- 
tate, uterine adnexa and contiguous 
processes, as subdiaphragmatic or peri- 
nephritic abscess, intestinal tuberculosis, 
Pott’s disease, or rarely when the urethra 
becomes primarily involved by coitus. 
It is also unanimously agreed, today, that 
tuberculosis of the kidney almost invari- 
abfy arises as a hematogenous infection 
from the blood stream. There are some, 
indeed, who insist that this is always the 
case, denjdng the possibility of an ascend- 
ing infection by way of either the lympha- 
tics or lumen of the ureter. With this 
opinion I am in disagreement and believe 
that, exceptional^, the infection may 
reach the kidney through the lymphatic 
system of the ureter (lymphogenous), 
or by contiguity, or rarely as a ureteral 
reflex from the bladder (urogenous), at 
feast possible after pathological changes 
have occurred about the ureteral orifice. 
Indeed, in 1883, Semblinow showed by 
animal experimentation that regurgitation 
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from the bladder, under nonnal anatomical 
conditions, was possible. Young, in 1898, 
reported failure, by hydraulic distention of 
chronically infected contracted bladders, 
to force fluid up the ureters, because of the 
valve at their lower ends incident to their 
oblique course through the bladder wall. 
In 1907 Wildbolz^ was successful in 
producing in rabbits an ascending tuber- 
culosis of the kidney, which he ascribed to 
urogenous, rather than hematogenous or 
lymphogenous influences. Kretschmer, in 
1916, made the clinical observations by 
cystograms in normal adults and children, 
some under ether anesthesia, that ureteral 
reflex occurred in a number of cases. In 
1924, Cunningham and Graves- reviewed 
thoroughly the previous work on this 
subject, adding extensive researches of their 
own on rabbits, and concluded that “the 
chief factor in the production of regurgita- 
tion lies in the bladder, for the one indispen- 
sable requisite without which we hai’e never 
been able to obtain reflux, is active tone 
of the vesical musculature”; and that 
“renal infections . . . can no longer be 
considered as solely of hematogenous 
origin. Regurgitation of the bladder con- 
tents in the presence of vesical-neck 
obstruction has been shown to make 
possible an invasion of the kidney through 
the ureter from the lower portions of the 
urinary tract.” These deductions have more 
recently received further corroboration 
by Plaj'er and Ridewill.^ Nevertheless, in 
spite of the undoubted occurrence of a 
veslco-ureteral reflux, in the presence of 
either normal or pathological intravesical 
conditions, I question veiy^ seriously 
whether tuberculosis of the kidney ever 
occurs as a simple urinary reflux from an 
infected bladder. I am convinced, however, 
that an ascending infection occasionally 
takes place via the ureteral lymphatics, 
and believe the contention can be supported 
experimental^, clinicalty and pathologi- 
cally. Steinke,® Stewart® and Sweet" from 
1909 to 1914 in a series of animal experi- 
ments showed, rather conclusively, by 
transplantation of the ureters into the 


intestinal tract: (i) that an extensive 
system of lymph vessels and channels e.xists 
in the mucosa, submucosa and e.xtemal 
coats of the bladder, ureterand entire struc- 
ture of the kidney, and that this ureteral 
network of vessels anastomoses freely 
with the lymphatics of the bladder below 
and kidney above; (2) that ascending 
infection travels through this K'lnphatic 
network and not through the blood vessels 
or lumen of the ureter. 

PATHOLOGY 

Tuberculosis of the kidney is recogniz- 
able under the following seven anatomico- 
pathological types: 

A. Tuberculous Nephritis: This may be 
cither (i) toxic or (2) bacillary. The 
former is that type of nephritis or amyloid 
disease occurring in tuberculous subjects, 
due to the action of the toxins of tubercle 
bacilli active elsewhere in the body, as 
Pott’s or hip joint disease, or in the oppo- 
site kidney or in a caseous part of the same 
kidney. Under such circumstances, if the 
toxic kidney is functionally sufTicient, 
and the active tuberculous process is 
confined to the other kidney, nephrectomy 
often results in the restoration of health 
to the one crippled by toxic nephritis. 
In the bacillary type of nephritis, tubercle 
bacilli are eliminated from the kidney in 
the urine during an acute or subacute 
course, the renal lesions appearing incon- 
spicuous. However, it is probable, that at 
the time, either a transient cellular infiltra- 
tion or even a very slight epithelial des- 
quamation or microscopic ulceration is 
produced, from which the kidney may 
completely recover, the patient die of inter- 
current disease and autopsy fail to demon- 
strate any lesion, latent or otherv\-lse, in 
the kidney. Much doubtless depends upon 
the resistance or immunity of the individ- 
ual; also the t3^pe and dose of tubercle 
bacilli passing through the kidney, whether 
avian, bovine, etc. Instead of recovery, as a 
result of the glomerular or tubular nephritis 
evoked, the bacilli maj^ become localized, 
form tubercles and produce the character- 
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istic forms of renal tuberculosis. Walsham 
demonstrated tubercle bacilli in the glom- 
eruli and epithelia of tubercles of patients 
with active tuberculosis, in whom there 
were no demonstrable histopathological 
lesions. Foulerton and Hillier'^ infected 
guinea pigs with the urine from 18 patients 
with active pulmonary tuberculosis; 9 
of the pigs developed tuberculosis, but the 
autopsies on 3 of the patients whose urines 
produced pig tuberculosis, failed to reveal 
evidence of renal tuberculosis. Various 
observers have reported finding tubercle 
bacilli in the blood in 90 per cent of patients 
with active pulmonary tuberculosis. Walsh 
found tuberculous bacilluria in 82.5 per 
cent of tuberculous subjects. Fournier 
and Beaufume were able to demonstrate 
tubercle bacilli by guinea pig inoculation 
in almost every case of active pulmonary 
tuberculosis. It is not difficult to under- 
stand, therefore, that tubercle bacilli may 
pass through the gastrointestinal mucosa 
without producing any demonstrable lesion, 
or that cows with active tuberculosis may 
produce bacilli-laden milk without develop- 
ing tuberculosis of the udder. Thus it 
would appear that exxretory bacilluria is a 
definite urological phenomenon, and I am 
in accord with Vfildbolz'* and others in 
this belief. 

B. Acute Miliary Tuberculosis: In this 
form both kidneys are involved and the 
afi'ection is simply the counterpart of a 
general dissemination of the disease. It is 
not subject to surgical intervention, but is 
of interest from the standpoint of the much 
mooted question of bilateral renal in- 
volvement. Thomas and Kinsella'” have 
claimed that 51 per cent of patients first 
seen in the Sanatorium had bilateral renal 
tuberculosis, and Medlar” found by experi- 
mentation that tuberculous lesions of the 
kidneys were bilateral in 88 per cent of the 
animals studied. On the other hand, Wild- 
bolz,® analysing more than a thousand 
patients with renal tuberculosis, found the 
infection to be bilateral in only 12 per cent. 
This great disparity must be explained, 
and I believe can be explained on the 


ground that it is improper to compare the 
results of experimental tuberculosis in 
animals with the manifestations of the 
disease in human beings, nor is it probable 
that the renal evidence of tuberculosis, 
secondary to acute pulmonary involvement 
encountered in sanatoria, is analogous 
or comparable to the clinical type observed 
in the average ambulatory wage-earner, 
business man or society matron. In the 
case of the acute pulnionar\f victim, there 
is, routinely, an acute, recurrent tuber- 
culous bacillemia, flooding both kidneys 
with myriads of bacilli, and were it not for 
the occurrence of excretor}*' bacciluria, 
I fear everj'^ case would develop a definite 
bilateral renal phthisis. Fortunately^ after 
a time the kidneys either adjust themselves 
to the baccilemic onslaught, recover com- 
pletely or partially, and if the latter, are 
marked by^ a unilateral or bilateral tuber- 
culous process, which may become pro- 
gressive. In the case of the ambulatory 
patient discovered in the rank and file of 
humanity, with a dormant, pulmonary, 
lymphatic or joint tuberculous focus, the 
bacillemia is slight and infrequent, and a 
localized process does not develop in the 
kidney unless some additional factor, as 
trauma, direct or indirect, supervenes to 
produce a locus minoris resistentiae. Thus I 
believe that in active pulmonary and other 
extra-urinary tuberculosis the renal in- 
volvement is commonly bilateral and may 
heal in one or both kidneys under a 
proper antituberculosis regime. No kidney 
so diseased should be removed surgically, 
unless its function is demonstrated to be 
markedly impaired and its mate is func- 
tionally suflicient, and until the active 
primary process has become quiescent. 
On the other hand, in the insidiously 
developing unilateral type of infection, the 
tuberculous lesion is progressive, it never 
terminates in cure and is seldom arrested 
clinically, and early nephrectomy oft'ers 
a brilliant prospect of cure. 

c. Chronic Miliary Infiltrating Tuberculo- 
sis: The process is unilateral. The tubercles, 
although they may be disseminated 
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throughout the parenchynui of the kidney, 
arc indolent and jihow little tendency t<» 
caseation, but on the contrary tend to the 
formation and proliferation of other new 
connectivc tissue resulting in librotic or 
fatty degeneration. 

D. Ulccrativv Tuhcrculnus Papillitis: Tins 
type is comparatively frequent, and ex- 
plains those cases eiiaraeteri/.ed by initial 
marked and continuous hematuria. The 
ulcerative process begins on the toj), side 
or at the base of tlie renal papilla and 
extends to the adjacent pyramid and 
calyx, gradually involving tlie medulla 
and cortc.v. Tubercles make their apjtear- 
ance in the pyramids, in the columns of 
Bertini, and in the cortex under the fibrous 
capsule, and lend to agglomerate and 
cascatc. Other papillae and pyramids 
become invoK’cd and there is often a 
conspicuous efibrt on the part of Nature, 
through fibrous thickening and contrac- 
ture of the lower end of the calyx or the 
column of the pelvis, to close ofl' the 
tuberculous process. This sometimes e.x- 
tends to the urctcro-pelvic junction, re- 
sulting in hydronephrosis. 

E. Tuberculous Pyelitis: Very rarely the 
tuberculous process will begin in the 
pelvis or calicos of the organ, as tubercles 
and ulcerations, subsequently involving 
the kidnej' proper. It is probable that this 
type of renal tuberculosis has for its mode 
of infection an ascending extension through 
the ureteral lymphatic system. Buerger’- 
reports one or two such cases. 

F. Casco-cavemous Tuberculosis: In this, 
the commonest form of the disease, there 
occurs a deposition of tubcrculcs in the 
vascular zone between the cortex and 
medulla of the organ. These foci undergo 
caseation, become confluent, fonn cavities 
and infiltrate in the direction of the pelvis 
or capsule or both. The latter early shows 
isolated or conglomerate projecting caseat- 
ing tubercles; later, the capsule becomes 
thickened and the kidney enlarged, its 
exterior appearing lobulated and irregular. 
The morbid process may be limited to the 


parenchyma, occasionally one or more 
caseous areas with or without the prc^-cncc 
of calcilication, being demonstrable in the 
poles of the organ, or it may communicate 
with the pehis, irnphnlin;: tubercles and 
resuhanl ulceration in that structure. 

c. / uberculous Pyoncjibrnsis: This is sim- 
ply a terminal stage of the previouslv 
described pathological process, in wiiichthc 
kidney becomes transformed into an irregu- 
lar s.ac of [)us or inuitilocular intercorn- 
iminicatim: caverns distended v.ith 

purulent materi.al, the result of caseation 
and licjuefactive necrosis of the parenchyma 
of the organ. Frequently the purulent 
content undergoes additional infection by 
other pyogenic bacteria. Perinephritis in 
one fonn or another ensues, or the ureter 
becomes plugged or completely .stenosed in 
about K) per cent of cases, resulting in that 
condition known as closed pyonephrosis, 
aho recognized as autonephrectomy, in 
which the urine and bladder, with the 
exception of a functionlcss ureteral orifice, 
appear normal. 

Sooner or later the ureter and bladder 
become involved. The former at times 
becomes greatly thickened and capable of 
abdominal, vaginal, or even rectal palpa- 
tion, Not infrequently its lumen undergoes 
stricture formation and may become com- 
pletely occluded. Braasch*® states the 
bladder becomes involved in 31 per cent 
of cases of renal tuberculosis; in my ex- 
perience it has shown involvement in 75 
per cent of patients. Braasch claims genital 
involvement in 73 per cent, pulmonary in 
28 per cent, bones and joints in 6 per cent 
and coincident lesions in 71 per cent of 
cases. The urethra exhibits either acute, 
subacute or chronic inflammation, non- 
ulcerative or ulcerative, in practically 100 
per cent of patients with vesical tuberculo- 
sis. It is likewise involved less frequently 
in genital infection, and rarely in its penile 
portion from coitus and tuberculosis of 
the penis. The living pathologj’ of the 
tuberculous bladder will be described 
under cystoscopy. 
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SYMPTOMATOLOGY 

Consideration of the subject of urinarj' 
tuberculosis reveals the fact that there 
has been little if any advance made during 
the past seventeen years in the diagnosis 
and treatment of this disease. In fact 
there are some evidences of reversion to 
erroneous conceptions. Accordingly, I shall 
incorporate freely in this presentation 
statements made by mj'self at that time.^® 

Limitation of time will prohibit a com- 
plete review of the various subjective, 
objective, general, local and urinaiy symp- 
toms and signs leading to a diagnosis of 
this disease. Owing to the fact that renal 
tuberculosis, insidious in its onset, is prone 
to masquerade under remote, vague or 
misleading symptoms, thereby misguiding 
the general practitioner to institute treat- 
ment for lumbago, indigestion, cystitis or 
a nervous bladder, the importance and 
significance of a few clinical sjmiptoms 
must be emphasized. Firstly, the most prom- 
inent, commonest and in 90 per cent of 
cases the earliest symptom of tuberculosis 
of the kidney is irritability of the bladder. 
Thus in the male, if tuberculous exten- 
sion from the epididymis, prostate and semi- 
nal vesicles can be excluded, and bladder 
tuberculosis is established, because of the 
extreme improbability of the latter being 
primary, it invariably indicates a descend- 
ing renal infection; in the female, vesical 
tuberculosis almost invariably means tuber- 
culosis of the kidney. Therefore any patient 
complaining of frequencN' of urination, 
dysuria and pyuria or hematuria, partic- 
ularly by day, over a period of several 
weeks, for no obvious reason, should be 
suspected of renal tuberculosis and sub- 
mitted to a routine urological examination, 
until it is proved to be otherwise. It is 
scarcely credible that these patients are 
commonly allowed to suffer for months to 
many years without insistence upon a 
proper scientific investigation. These early 
months of the disease furnish the golden 
opportunity, when nephrectomy promises 
80 per cent of recoveries, as contrasted with 
80 per cent of mortallt}* from other methods 


of treatment. Secondly, equally misleading 
are those cases presenting vague or in- 
definite S3miptoms, as a slight dull or 
dragging inconstant lumbar pain, gastro- 
intestinal derangement, loss of weight and 
strength, a clear urine and a normal blad- 
der. Thirdly, it is undoubtedly true that at 
one time or another in the course of renal 
tuberculosis, before the ureter becomes 
occluded, tubercle bacilli, blood and pus 
cells can be demonstrated microscopically 
and bacteriologically. However, when the 
usual civilian patient reaches the urologist 
the bacilli are demonstrable in only about 
80 per cent of cases. In those cases where 
the tubercle bacillus is not demonstrable, 
remembrance of the dictum of Rovsing, 
that p^mria, in the absence of the common 
pathogenic bacteria, means tuberculosis, 
is worthy of serious consideration, irrespec- 
tive of whether polyuria or albuminuria 
are associated urinar}*^ findings. Such figures 
as 93 per cent, and that bilateral infection 
occurs in at least 47 per cent^® must pertain 
solel}’^ to Sanatorium patients, for these 
percentages are much too high for civilian 
practice. 

Pain, either renal, ureteral or vesical, 
tenderness in the costovertebral angle, 
hematuria, pyuria and palpability of the 
kidney and ureter are commonly present 
and not infrequently appear as initial 
symptoms, or one or all may be absent. 
The practitioner, who simply' treats his 
case as one of chronic evstitis, weak or 
nervous bladder, and waits for the develop- 
ment of fever, rigors, sweats, loss of 
strength and weight and a palpable mass, 
never present in over 20 per cent of 
patients, in order to substantiate his 
diagnosis, belongs to the realm of the 
honored and innocuous past, we trust. 

DIAGNOSIS 

The diagnosis of urinary or more partic- 
ularly renal tuberculosis is by no means 
always an easy matter. The bacilli are 
incapable of demonstration in the urine 
in about 15 per cent of cases, even by 
persistent, repeated examinations of 
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twenty-four hour specimens of urine, 
employing faultless technic, including 
guinea-pig inoculations, by the Bloch, 
intravenous, intraperitoneal or intrahepatic 
methods. The viability of some tubercle 
bacilli, after laboratory preparation, is so 
lessened, that their reproduction in animals 
is an impossibility; moreover, some strains 
of the bacilli found in man seem to be non- 
pathogenic for guinea pigs. Conversely, 
the presence of these organisms in the 
bladder or even in the kidney urine does 
not indicate a true morbid process in the 
kidne}^ much less surgical intervention. 
Excretory bacilluria and vesico-ureteral 
reflux are actual occurrences. Either at the 
time of surgical exposure or at autopsy, 
the tuberculous lesion may be so incon- 
spicuous as to be impossible of recognition 
by inspection and palpation and difficult of 
demonstration even by section of the 
kidney, when tubercles are few, for a 
single tiny caseous cavern or a small ulcera- 
tion of one of the papillae is the only 
discoverable lesion. I have had to resort, 
on two occasions, to bilateral lumbar 
exploratory incisions in order to deter- 
mine definitel}'- which was the tuberculous 
kidney. Suspected kidneys have been 
exposed surgically and not removed be- 
cause of normal appearance, only to 
manifest advanced tuberculosis later. 
Thickened, palpable ureters may be absent 
in tuberculosis and rarely present in 
chronic pyelonephritis. Renal tuberculosis, 
occasionally, has been confused or mis- 
taken for closed hydronephrosis, pyone- 
phrosis, chronic pyelonephritis, calculus 
and tumor. 

Certainly, the diagnosis of tuberculosis 
of the kidney must not rest solely upon 
the demonstration of the bacilli b^”^ smear 
or guinea-pig inoculations. Indeed it is 
probable that the expert cystoscopist 
with a knowledge of the physical condition 
of patients, can diagnose tuberculosis of 
the kidney from the bladder revelations 
just as often as the laboratory bacteri- 
ologist. Therefore the diagnosis depends 
not only upon the clinical symptomatologj-^. 


valuable as those observations may be, 
but also upon bacteriological laboratory 
measures in conjunction with certain 
other urological procedures. Unquestion- 
ably, the absolute diagnosis of urinarj' 
tuberculosis rests upon the demonstration 
of the tubercle bacillus, or characteristic 
tissue pathology revealed at operation or 
discovered post mortem. The localization, 
degree of involvement and original source 
of infection are determined bj'^ examination 
of the genitalia, radiograph}^ chromo- 
cystoscopy, differential functional kidney 
tests and occasionally by pyelography, 
ureteral catheterization and 'exploratory 
lumbar incisions. 

RADIOGRAPHY AND PYELOGRAPHY 

Not infrequently, from 10 to 25 per 
cent of cases, lime salts deposited in the 
caseated kidney are capable of casting a 
shadow in the skiagram. Under such 
circumstances the value of the .v-ray in the 
differential diagnosis of calculus and tuber- 
culosis maj’- be nullified. It would therefore 
appear that little reliance should be 
placed upon a possible diagnostic measure 
that at its best fails to determine the 
diagnosis in 75 to 80 per cent of cases. 
However, with the advent of uroselectan 
our hopes and expectations are running 
high, and it is not impossible that with 
this substance injected intravenous^, much 
more will be accomplished in the diagnosis 
of early calyx and parenchymal pathology, 
as well as renal functional integrity, than 
has been the case in the past. 

Pyelography, in my opinion, is seldom 
if ever necessary, and in my experience 
has never been employed for the diagnosis 
of renal tuberculosis. Although it may 
assist in delineating early or obscure 
pathology, it cannot be said to be without 
danger, even with present-day pyelog- 
raphic solutions, and we must admit 
that real mishaps occurred formerly when 
the original colloid suspensions were em- 
ployed. It is admitted that by urographic 
injections of the renal pelvis, early tuber- 
culous involvement of the calices may be 
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determined, or other characteristic evi- 
dence of pyonephrosis be demonstrated. 
On the other hand, defective or moth- 
eaten calices may be easily confused with 
pyelovenous back flow or filling defects 
from causes other than tuberculosis. I 
am very skeptical of the assertion that by 
pyelography tuberculous lesions have been 
demonstrated in the other kidney negative 
for bacilli and normal by function, unless 
pyelovenous back flow has been excluded. 
I am, therefore, in disagreement that the 
pyelogram is a factor of moment in the 
diagnosis of renal tuberculosis in 27 per 
cent of cases unless the utility of indigo 
carmine is disclaimed. I am in hearty 
accord with the recent conclusions of 
Kearns^" that the injection of the kidney 
after tubercle bacilli have been demon- 
strated is one of tlie abuses of pyelography 
as Avell as of the patient, yielding no 
essential information, and that its routine 
employment is needless, unreliable and 
dangerous. 

CYSTOSCOPY 

The cystoscope is b}" far the most impor- 
tant instrument for both the localization 
of high urinary tuberculosis and, in the 
majority of cases, for the actual diagnosis 
of the disease per se. I well remember that 
in the early part of this century, it was 
taught in a number of leading medical 
schools and hospitals of this country, 
although it was permissible in selected 
urological cases to employ cystoscopy, 
to pass a c^'stoscope in a tuberculous 
bladder was a homicidal act. Times have 
changed, for today many world-renowned 
urologists do not hesitate, but insist that 
catheterization of a normal ureter in the 
presence of tuberculous cystitis is a harm- 
less procedure. It frequently happens that 
the cj'stoscope reveals an intravesical 
picture pathognomonic not only of tuber- 
culosis of the bladder but also of the kidney 
above, primarily all'ected. Thus we are in 
a position to determine in most instances; 
(i), whether’or not tuberculosis exists (2), 
the degree or extent or involvement by 


resorting to indigo carmine and chromo- 
ureteroscopy and (3), whether onty one or 
both kidneys are involved. 

The living pathology of the bladder 
commonly associated with renal tubercu- 
losis may assume various appearance. 
During the incipiency of the disease, before 
gross tissue changes and suppuration occur, 
and while the kidnej^ is still functionally 
sufficient, the process consisting simply of 
a bacillaiy nephritis, the bladder lesions 
by cystoscopy maj'- appear inconspicuous. 
At other times, and particularly if a mixed 
infection supervenes, the ureteral orifice 
appears inflamed and swollen and a general 
acute cystitis is associated, occasionally 
almost obliterating the crateriform open- 
ings of the ureters. Buerger has recom- 
mended the excision of a portion of the 
ureteral orifice mucosa through the cysto- 
scope and careful examination of the same 
for tubercle bacilli. The recommendation 
is certainly not without objection and I 
have failed in an extended experience to 
discover a single case in which the pro- 
cedure was warranted or necessary. The 
presence of the disease in the bladder is 
characterized by inflamniatory evidence 
of the ureteral orifice, as the infection 
infiltrates the mucosa and submucosa; 
it begins to assume rigidity, losing its 
peristaltic activity; ulcemtions and rarely 
miliaiy tubercles can be noted not only 
in the region of the ureteral orifice of the 
affected side and trigone, but throughout 
the mucous membrane, even on the lips 
of the ureteral orifice of the normal side; 
bullous edema of the mucosa about the 
orifices or in the trigone is frequently 
observed. As the process continues, the 
orifice becomes markedly infiltrated, en- 
larged and retracted; often the appearance 
is that of an open sewer-pipe pouring a 
stream of pus into the bladder. Not 
uncommonly, the ureter becomes com- 
pletely occluded by semi-solid casts of 
pus, or undergoes stricture formation, 
resulting in atrophy of the orifice; in such a 
condition there may be neither pyuria 
nor tubercle bacilli in the bladder urine. 
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Occasionally, irregular granulomata form 
in the bladder. In the final stage of the 
disease all vesical landmarks become ef- 
faced and the bladder wall is simply an 
expanse of confluent deep ulcerations 
covered with blood coagula and exudate. 
If it is impossible by cystoscopj’ or chro- 
moureteroscopjf to determine the respec- 
tive kidneys, recourse should be had to 
bilateral exploratory lumbar nephrectomy 
to determine the relative integrity of the 
two organs. In a few rare instances, by 
the adoption of such measures, the more 
involved of the two kidneys has been 
removed with temporary' benefit, but 
never unless bj' indigo carmine, the lesser 
involved was found to be functionally 
sufficient, and the involvement presumably 
in its earliest stage. Such a procedure 
is seldom, if ever, indicated, and when 
nephrectomy is performed in the case of 
bilateral infection, the patient invariably 
dies in less than a year. At the Mayo 
Clinic the longest reported life was a year 
and a half. I ha^"e observed a patient 
who at the time of her original examination 
demonstrated bilateral tuberculous in- 
volvement of functionally insufficient kid- 
nejrs. Under a strict anti-tuberculous 
regime, including tuberculin, one kidney 
was restored to normal function after two 
years and nephrectomy of its severely 
diseased mate resulted in the patient’s 
complete restoration to health, now for a 
period of over ten years. 

FUNCTIONAL KIDNEY TESTS 

Those commonly employed are indigo 
carmine and phenolsulphonephthaleln, and 
I suppose now we will have to add uro- 
selectan, possibty according it first place. 
However, for the present, I utilize and 
prefer for surgical purposes, indigo carmine 
by the method of chromoureteroscopy, 
or as some prefer to style it, cystoscopic 
meatoscopy, and believe this is the field 
per excellence for this test, superseding 
all others.^® In thousands of obsen^ations 
by this technic, the interpretations with 
respect to diagnosis and prognosis have 
been almost infallible. Indeed, from the 


standpoint of renal tuberculosis, and illus- 
trative of my faith in and dependence on 
indigo carmine, my routine practice is to 
regard the patient or his kidney one for 
medical rather than surgical treatment, 
if the elimination of the dye is retarded 
beyond the functional!}' sufficient time 
limit, which experience would indicate is 
ten minutes after intravenous injection. 
Notable exceptions have been obser\'ed 
only in 2 instances; when from the sound 
kidney no visible dye was eliminated, while 
from the diseased side it was freely ad- 
mixed with the tuberculous pus; following 
nephrectomy the dye was eliminated nor- 
mally from the remaining kidney. This 
phenomenon is difficult to explain, unless 
it be due to reflex or toxic inhibitor}- in- 
fluences on the renal function, exerted 
through the sympathetic nercous system, 
analogous to the crossed renal expressions 
of pain. 

It is surprising to obseiv'e frequently, 
how small a tuberculous process in the 
kidney will inhibit and delay beyond the 
normal time period, the excretion of indigo 
carmine. Can this also not be due to reflex 
or toxic effects influencing the function of 
the kidney? Similar sized lesions of other 
renal diseases do not produce such results. 

Other points of superiority of indigo 
carmine over phthalein and other func- 
tional tests are, that it renders ureteral 
catheterization for the purpose of deter- 
mination of unilateral renal sufficiency 
unnecessaty, and that it aids materially in 
some cases in the localization of the ureteral 
orifices, the catheterization of which, other- 
wise, may be a physical impossibility. 

URETERAL CATHETERIZATION 

Allusion has already been made con- 
cerning the harmfulness of ureteral cathe- 
terization of the normal side in the presence 
of tuberculosis of the bladder. Personally, 

I am unreservedly opposed to the practice, 
believing that the management of the case 
can be just as well, if not better, carried 
out by avoidance of catheterization of the 
good ureter, with reliance placed upon 
indigo carmine to differentiate the involved 



New Series Vou X, No. 2 


Thomas — Urinary Tract Tuberculosis American joumai of surgery 317 


kidneys, and see no reason for a reversal 
of attitude until the harmlessness of the 
act, by furnishing better results than we 
are accustomed to see, clinically, is proved. 
There can be no objection to catheteriza- 
tion of the diseased side; indeed it possesses 
the merit of determining the presence 
and position of strictures, when they exist, 
important information for the surgeon 
at the time of nephro-ureterectomy. It 
cannot be denied, there exists at least a 
potential danger of implanting tubercle 
bacilli in the ureter by catheterization 
in the presence of tuberculous cystitis. 
Certainly, I should not permit the practice 
upon myself, and this is a proper considera- 
tion to extend to patients. Therefore, if 
the danger cannot be denied, what is to be 
accomplished by performance of the act? 
Assuredly, the finding of tubercle bacilli 
in the ureteral catheterized urine does not 
mean necessarily that a surgical lesion 
exists in the respective kidney, or that it is 
functionally insufficient, or that the bacil- 
luria is doomed to be permanent. Again, 
it is quite possible that the bacilli, dis- 
covered in the catheterized urine, may 
have been carried into a normal ureter 
from an infected bladder by the catheter 
itself. Finally, a negative finding does not 
by any means exclude the possibility of 
tuberculosis in the suspected kidney, for 
in the technic usually employed, the 
catheter is allowed to remain in situ but 
fifteen to thirty minutes, and it is well- 
known that even in a twenty-four speci- 
men of mine failure to demonstrate the 
tubercle bacillus is not unusual. Thus on 
one side of the scales there may exist 
erroneous findings, while on the other 
there is potential danger. If one kidney 
is functionally sufficient and its mate is 
insufficient, operation Avith a view to 
nephrectomy on the affected side should 
be done, irrespective of the demonstration 
of the tubercle bacillus, Avhich is of little 
moment under the circumstances. If the 
disease has remained unilateral, which will 
be the case in the vast majority of patients, 
the urologist will enjoy the satisfaction of 
knowing that he is not responsible for the 


production of infection of the healthy 
kidney by unnecessary catheterization. 

PROGNOSIS 

Wildbolz® in a recent review of over 1000 
cases of renal tuberculosis, including 660 
nephrectomized patients, claims an opera- 
tive mortality of 2.2 to 2.5 per cent, and 
complete cure over a period of ten to 
twent3’’-fn’’e years, in 59 per cent. Of these, 
onty 3 patients had persistence of c^^stltis 
or evidence of urogenital tuberculosis 
for a longer time than two to five j'ears 
after operation. Braasch*® reporting the 
statistics of the Mavo Clinic, finds an 
operative mortalit}’^ of onl}^ i .3 per cent in 
516 nephrectomies for tuberculosis, failure 
to effect complete cure in approximately 
20 per cent up to five j^ears after operation, 
and a complete cure in fulfy 60 per cent of 
patients; also that 55 per. cent of patients 
who were failures died in less than a ^’■ear 
after operation, the mortalit}" rate there- 
after deereasing inversel}’’ proportional to 
time after operation. Bugbee-^ reported no 
mortality in a series of 38 cases for the first 
five years after operation. The immediate 
mortalitA% therefore, seems to be a negligi- 
ble factor, even in my own insignificant 
series, 47 cases being also nil. The report 
of Wildbolz is also interesting in that only 
20 per eent of his cases died of involvement 
of the other kldneA’’ or pulmonar}'- tubercu- 
losis. Other deaths in oi'der of frequenc}’’ 
Avere due to miliar}'- tuberculosis, tuber- 
culous peritonitis, enteritis, spondjditis and 
solltar}’- tubercle of the brain. Not less than 
15 per cent of deaths AA’^ere due to inter- 
current diseases, some in the absence of 
aity cA'idence of urogenital tuberculosis. 

In those exceptional cases of bilateral 
inA'olA'ement, AAdiere nephrectoni}’^ rarel}'- is 
adA'^isable, permanent recoA^er}’- of the 
remaining kidney Avill not folloAA^ and the 
prospect of life at least Avill seldom be OA'-er a 
3"ear. 

Operation should not be undertaken in 
the presence of actNe pulmonar}^ tuber- 
culosis, but may be adA'^isable in spite of 
other coincident lesions, proA'-ided they are 
not too extensive or active, but ahvays Avith 
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reser\"ations. The best results will be 
obtained in the unilateral cases of early 
involvement, and those with closed ureters, 
where the infection is not widespread 
through the urogenital tract. There is a 
definite spontaneous tendency on the part 
of the bladder and lower urogenital tract ' 
to undergo gradual resolution and recover^', 
sometimes requiring years, after the tuber- 
culous kidney has been removed. In ad- 
vanced bladder involvement the mortality 
of nephrectomy is t^vice as high as in the 
earty forms, and the persistence of bladder 
symptoms after operation is directly pro- 
portional to the duration of their presence 
previously. In recent j’ears propaganda 
has been circulated to observe a watchful 
waiting policy for the development of 
the patient’s resistance in case of renal 
tuberculosis. This may be good doctrine in 
Sanatorium practice in patients with active 
pulmonarj^ processes, but I believe it to be 
a dangerous idea to put over to our medical 
friends and the profession generally, since 
it is universally recognized that full3’^ one- 
third of tuberculous kidnejf cases exhibit 
healed or quiescent puhnonarj’- lesions. 
Although some earl}’- cases ma}^ manifest 
a storm}' convalescence after nephrectomy, 
dallying as to treatment or procrastination 
is inexcusable and leads but to the grave. 

Pregnancy does not necessarily contrain- 
dicate nephrectomy. I have performed it 
tAvice successfully in renal tuberculosis. 

Contrasted with these results, palliative 
or medical treatment offers little or nothing. 
Wildbolz^^ analyzed 316 cases of tuber- 
culosis of the kidney, treated non-opera- 
tively, with and without tuberculin, under 
the best climatic and heliotherapeutic con- 
ditions in Switzerland, and found that 70 
per cent died within two years, and only 
10 per cent lived longer than five years 
after the onset of SATnptoms, and the few 
suix'ivors after apparent cure all had a 
relapse sooner or later and died. 

TREATAIEN'T 

Statistics compiled from patients who 
present themselves for treatment of renal 
tuberculosis, demonstrate that about three- 


fourths have S}Tnptoms dating back more 
than a year, and that only 10 per cent 
consult the urologist within six months of 
the onset of symptoms. The pertinent 
question therefore arises: \^Ty are these 
patients prevented so long from receiving 
surgical aid? The answer seems to be, firstly 
that either the patient because of the insid- 
ious onset of the disease, or the physician 
misled by the vague or remote s}Tnptoms, 
fails to appreciate the danger of the fire 
Avith Avhich he is playing, and the value and 
importance of early operation; secondly, 
there appears to exist in some localities 
in the minds of doctors, who ought to know 
better, a prevalent opinion that nephrec- 
tomy is not the best treatment for unilateral 
tuberculosis of the kidney. 

Treatment of urinary tuberculosis is 
both operative and palliative. Early nephrec- 
tomy with partial ureterectomy, or aseptic 
nephroureterectomy,-” through the usual 
lumbar incision, removing the ureter down 
to or below the lowermost stricture, if 
any be present, is the procedure of choice 
in all cases of unilateral renal tuberculosis 
and rarely in a few cases of bilateral in- 
A'olvement. The choice of anesthetic is a 
matter of great importance, and preference 
should be grien to spinal anesthesia or 
nitrous-oxide gas or ethylene. Occasionally , 
in a few cases of bilateral invoh'ement that 
become operable, preliminary antituber- 
culous treatment Avill be necessary until 
the activity of the extraurogenital or urin- 
ary process has subsided, and the patient s 
general resistance or immunity has been 
established. In those cases of urinary tuber- 
culosis originating in genital sources, the 
epididymis Avill be found to be the chid 
offender, and its remoA'al, just as m the 
case of the kidney, by eliminating the 
primary urogenital focus of infection, aa ill, 
as a rule, permit the complicating invoh'e- 
ment of the ureter, bladder, urethra and 
seminal tract to undergo resolution, requir- 
ing in many instances, hoAA'CA'er, months or 
years. The ureter should be seA'ered betAA’een 
ligatures or clamps by the cautery knife 
and the stump carbolized, dropped, and 
the wound closed with a tubular drain. 
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Complete nephroureterectomy, including 
a portion of the bladder -wall, unduly 
prolonged the operation, and failed to 
measure up to expectations, so far as pre- 
vention of sinus formation is concerned. 
Partial or heminephrectomy was never 
widely adopted, because all the invob'ed 
renal tissue was not always removed., neces- 
sitating subsequent operation; so, today, 
the only radical procedure on the kidney 
for tuberculosis, should be total nep- 
hrectomy. No advantage and some disad- 
vantages have followed filling the wound 
with saline solution and closing it without 
drainage. Lumbar sinuses result in about 
10 per cent of cases and may persist for 
weeks or a year or more. The discomfort 
from persistent cystitis may be ameliorated, 
and the recovery from the tuberculous 
process in the bladder greatly promoted 
by tuberculin and methylene blue and 
intravesical injections of carbolic acid, 6 
per cent, 30 c.c. every four to six days 
(Rovsing), gomenol, guaiacol, iodoform, 
metaphen and mercurochrome; also .v-ray 
therapy, the mercury vapor quartz lamp 


and heliotherapy, properly administered, 
are beneficial, but unless carefully super- 
vised, may do harm; in some cases of ulcer- 
ation and granulomatous formation, cysto- 
scopic fulguration has been very useful. 

Of paramount importance in all cases of 
tuberculosis is the consideration of the 
best hygienic and dietetic conditions attain- 
able. Transference of the patient to a high, 
dry atmosphere, such as exists in certain 
parts of Colorado, New Mexico and Ari- 
zona, is ideal although usually impossible. 
No surgeon has done his full duty when he 
simply removes the kidney, and permits 
the patient to return to his former life, 
habits and environment. 

Palliation, with or without tuberculin, 
has a definite place in the treatment of 
urinary tuberculosis, and should be re- 
served postoperatively and for the bilateral, 
inoperable cases with active foci in the 
lungs, lymph nodes, peritoneum, bones and 
joints; also for the cases of indefinite bacil- 
luria and functionally sufficient kidnej^s. 
Here all that has been said about hygienic 
treatment applies, even more forcibly. 
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A NEW UROGRAPHIC MEDIUM: EMULSIFIED CAMPIODOL 

(AN IODIZED RAPESEED OIL*) 

Adolph A. Kutzmann, m.d., f.a.c.s. 

LOS ANGELES, CALIF. 

R esearch studies in the field of desirable for a good urographic medium, 
urography have shown increased Their non-irritation or lessened irritation 
activit}' in recent years. The success- and very low to.vicity due to their inertness 
ful introduction of the halogenated oils, as chemical compounds are of value, 
especially the iodized oils, for diagnostic The more wideR used 12)4 per cent sodium 
visualization in urologic radiographic pro- iodide, while possessing many advantages 
cedures has led to satisfactor}' results, as a pyelographic medium, is an electro- 
The recent introduction of intravenous lyte and therefore in some instances irritat- 
urography cannot for the present time, at ing to the urinary mucous membrane. This 
least, hope to displace the time-proved has led urography to be a distressing pro- 
procedure of uretero-pyelography per- cedure in man)' cases, 
formed from below. The successful use. While the primary object of urography 
since October, 1928, of an iodized oil, is to visualize the urinary tract so as to 
emulsified campiodol, has led to gratifying demonstrate the normal and abnormal 
results in all parts of the urinary tract, and conditions, the comfort of the patient 
it is for this reason that the writer Avishes during a C3'Stoscopic stud}' should be con- 
to make a further report. sidered. Cognizant of these facts, we wished 

Since the introduction of lipiodol, an to utilize the iodized oils because of their 
iodized poppy-seed oil, by Sicard and desirable properties, and consideration was 
Forestier in 1923, these compounds have given to solving their shortcomings, 
come to be more e.xtensively used for namely, the non-miscibility and high 
diagnostic purposes in the various systems viscosity. The desirable properties were at 
of the body. Only in the last one and one- once apparent, for by the use of emulsified 
half years has the use of iodized oils been campiodol, a mLvture of campiodol (iodized 
really successful in the urinary tract. Up rapeseed oil) acacia and distilled water, 
until that time iodized oils, though casting the pain, burning and irritation 
satisfactory shadow's, gained but little pletely eliminated and the problems of 
favor in urography because of their failure high viscosity and non-miscibiht}’ satis- 
to meet the prerequisites of a good uro- factorily solved. _ _ j n 

graphic medium. Their increased viscosity Campiodol, or iodized rape^ed oil, was 
and non-miscibility with the urine were synthesized by Frazier and_ Glaser, with 
found to be great disadvantages. The vis- the aid of Dr. George Raiziss, in their 
cousness of such oils did not permit a search for a suitable substance m cerebro- 
ready flow into the kidney pelvis unless spinal visualization. It is a light yellmvish 
great pressure could be exerted, the use of product wdth a specific gravity of i .289 
special syringes being advised. Adherence and an elemental iodine content of approxi- 
to the pelvic and ureteric mucous mem- mately 44 per cent. Campiodol deteriorates 
brane prevented ready drainage, resulting very slowdy from light and heat and upon 
in obstruction and pain. Air accidentally radiographic exposure casts _ an intense 
introduced might produce a trap rvith a shadow, so much so that dilution products 
similar consequence. The non-niiscibility may readily be made wdthout destroying 
often gave distorted pyelograms, hindering its clinical value. Experimental studies by 
correct diagnosis. Frazier and Glaser have shown it to be of 

Iodized oils have, how'^ever, properties very low toxicity in spinal, cisternal, 

* Submitted for publication August 19, 1930. 
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Fig. I. Bilateral normal pyelouretcrogram in vertical 
position with emulsified campiodol. Note excellent 
shadow cast as to radiographic intensity and 
definition. 


Fig. 2. Same case as Fig. i with 12.5 per cent sodium 
iodide as urographic medium. 









Normal pyelogram made witli emulsified Fig. 4. Huge hydronephrosis and hydrourcter demon- 
campiodol. strated in an eighteen-year old male patient with 

650 c.c. emulsified campiodol. F 10 ureteral catheter 
in place and pyelogram made by gravity method. 
(Courtesy of Dr. R. V. Day.) 



Fig. 5. Pyelogram made with emulsified campiodol and 
showing tuberculous pyonephrosis. 


Fig. 6. Pyeloureterogram made with emulsified campio- 
dol, sho\\'ing atrophic hydronephrosis and multiple 
ureteral strictures. 




Fig. 8. Urethrogram made with campiodol emulsion 
showing definite single stricture in anterior urethra. 


Fig. 7. Pyelogram with emulsified campiodol demon- 
strating double kidney and ureter. Right kidney 
pelvis outlined very lightly because of insufficient 
campiodol emulsion. 

C322! 




New Suuies Vol. X, No. 2 


Kutzmann Urographic Medium American Journal of Surgery 323 


ventricular and vascular injections, as renal pelvis or ureter must be guarded 
well as by oral administration. Further against so as not to produce the colicky 
experimentation showed that by emulsify- pain from such a source. Cases have been 



Fig. 9A is campiodol emulsion cystogram showing 
irregular outline due to cellule formation. 




Fig. pB is air cystogram sliowing diverticulum retain- 
ing emulsified campiodol. Close inspection of both 
illustrations shows outline of prostate bulging into 
bladder. 


Figs. and n. Contrast cystograms in case of prostatic luTpertroplij' using emulsified campiodol, 


ing campiodol with an acacia solution, a 
stable compound of low viscosity and good 
miscibility could be obtained. It is this 
mixture that has given satisfactory results 
as an urographic medium from both the 
patient’s and the urologist’s point of view. 

Emulsified campiodol is a stable, grayish- 
white oil emulsion, having a specific 
gravity of 1.078, a viscosity slightly more 
than twice that of water, non-irritating, 
very low toxicitj- and casting excellent 
roentgenographic shadows in solutions 
varying from 7 per cent to 10 per cent 
iodine content. By its use have been 
eliminated such disadvantages from 12F2 
per cent sodium iodide as pain, burning 
and other signs of discomfort and irrita- 
tion. Nevertheless, over-distention of the 


noted in which there was no complaint 
of prfin or irritation with the emulsified 
campiodol. The emulsion was permitted 
to drain out, and a second pyelogram with 
i2}i per cent sodium iodide was almost 
instantly productive of a burning pain in 
either the lumbar or vesical regions, which 
in some instances continued for several 
hours. The performance of urography in 
the lower urinary trace (cystograms and 
urethrograms) has become a benign pro- 
cedure with the complete elimination of all 
consequent symptoms of pain, burning, 
urgency and irritation as is nearly always 
noted with the use of 5 per cent and i2}i 
per cent solutions of sodium iodide in the 
bladder and urethra respectively. 

Emulsified campiodol has been success- 
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fully used in all parts of the urinary tract 
in over 250 cases. Clinical experience has 
shown it to give pyelograms, ureterograms, 
cystograms and urethrograms equal to 
sodium iodide and superior to other 
iodized oils. The shadow-casting properties 
have been excellent in people of all weights. 
The emulsion is miscible with water in 
all dilutions and therefore mixes readily 
with the urine, making it possible for the 
medium to gain access into all crevices or 
openings of the urinary tract, thereby 
giving excellent definition. The withdrawal 
of the ureteral catheters into the lower 
ureter for injection has resulted in excellent 
ureterograms. The viscousness of the 
emulsion being twice that of sodium iodide 
has made possible excellent urethrograms 
according to the technic of Braasch. 

The syringe method has been used in 
nearly all cases since the emulsified campio- 
dol is as yet too viscid for the gravity 
method. Exceptions to this were cases of 
patients in whom F 10 ureteral catheters 
had been introduced making possible the 
gravity method. For those who wish to 
have accurate control of the injection 
during the making of a pyelogram or 
ureterogram, the use of a correctly cali- 
brated and certified manometer or presso- 
meter as advocated by Pugh is suggested. 
The emulsion has been found to drain out 
quite readily from the injected pelves and 
ureters, thereby eliminating the possibilit3'’ 
of obstruction and renal pelvic retention 
as caused bj’^ other iodized oils. Complete 
withdrawal of the ureteral catheters has 


shown bj' -Y-ra}’ that there is read}' drainage 
from the kidne}' pelvis except in cases of 
ureteral obstruction or slow urinarj' 
secretion. 

SUMMARY 

Gamplodol is an iodized oil (rapeseed 
oil) containing approximately 44 per cent 
elemental iodine. To adapt it to urographic 
use, a stable emulsion was made, using 
campiodol, acacia and distilled water. 
This results in a mixture containing 10 per 
cent to 1 1 per cent elemental iodine, mak- 
ing it equal to sodium iodide for roentgeno- 
graphlc use. 

Emulsified campiodol as an urographic 
medium is miscible with water (urine), of 
lowered viscosity, inert, non-toxic, non- 
irritating and casts excellent roentgeno- 
graphic shadows as to detail and intensit}' 
in all parts of the urinar}' tract. It has been 
used in over 230 cases with a minimum of 
irritative symptoms and therefore possesses 
some ad^•antages over 12)-^ per cent sodium 
iodide in urography. 
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REGIONAL ANESTHESIA 

AS APPLIED TO UROLOGICAL SURGERY* 
R. B. Henline, m.d. 

NEW YORK CITY 


T here has been an increasing dis- 
satisfaction in recent years with 
the use of general anesthetics as 
evidenced the many newer methods of 
inducing anesthesia both here and abroad. 
This is particularly true in urologj^ because 
often one of the organs of elimination is 
damaged or destroyed, making the choice 
of the anesthetic doubly important. More 
thought has been given to the patient as 
an individual instead of considering him a 
lesion, a disordered mechanism, or an inter- 
esting case. 

We no longer feel that our duty as 
surgeons is to render the patient senseless 
to pain and return him to his bed alive 
after the operation. A patient undergoing 
an operation deserves the anesthesia as 
well as the surgical procedure which will 
prolong his life. The surgeon should not 
consider whether these methods require 
greater study or skill but should be willing 
to master any technic for the welfare of 
the patient. 

The practice of regional anesthesia has 
been an impetus to anatomical study and 
the art and science of surgery have greatlj^ 
benefited by it. The anesthesia of choice 
is one which combines mental relaxation 
and relief of pain in the operative area. Our 
aim is to obtain these with the minimum 
risk to the patient. 

Regional anesthesia, particularly for 
urological patients, combined with some 
preliminary medication to relieve fear and 
apprehension when they are present, seems 
to be the safest method at our disposal. 
There is a definite percentage of mortality 
from the use of any inhalation anesthesia 
at the time of operation, but bj’ far the 
greatest death rate occurs from one hour 
to a week following the anesthesia.' These 
deaths are caused by shock, abdominal 


distension, ileus, acute dilatation of the 
stomach, lung abscess, pneumonia, albu- 
minuria or suppression of urine, and are 
mostly attributable to the use of a general 
anesthetic. Our experience with spinal 
anesthesia in a small series of cases has 
been unfortunate, for we had two fatalities 
which were at least parti}’" caused by the 
anesthetic. Other surgeons have been more 
fortunate in the use of spinal anesthesia 
but we believe that regional anesthesia is 
safer. Shock, gastrointestinal disturbances, 
pulmonary complications and impairment 
of renal function are all greatly diminished 
under regional anesthesia. The blood pres- 
sure remains more nearly constant than in 
spinal anesthesia. Patients are permitted 
to take fluids before, during, and immedi- 
ately after operation.^- Furthermore, it is 
possible to perform all urological operations 
under regional anesthesia. 

In operating under regional anesthesia, 
the surgeon should use sharp dissection 
and cutting which minimizes the trauma 
to the tissues. Pulling, tearing or bruising 
the tissues are sometimes felt by the 
patient. This necessity for gently handling 
the tissues makes us better surgeons. The 
relaxation of the muscles under regional 
anesthesia is more complete. 

The conception of the function of an 
anesthetic has changed in recent years. 
The ideal anesthetic not only abolishes 
pain during the operation but also relieves 
the patient of the fear or dread of the 
ordeal. The importance of this fear has 
been proved by Crile," who has shown that 
exhaustion from nervous energy is actually 
capable of producing shock. If this dread 
can be overcome by the use of some seda- 
tive which is safe, we will have made 
considerable progress in the field of regional 
anesthesia. 


* Read before the Urological Section of the New York Academj^ of Medicine, May 21, 1930. 
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VnEUMlSAUY MKDICATiOV 

Before one is inslified in usinp: a ciruir in 
urology to relieve the fear of a jratienl, it is 
necessary to know something of its phar- 
macology. We must know where it acts, 
where it is destroyed and, most of all, in 
what form and how it is excreted, so that 
an additional burden will not be added on 
the urinary organs. We have used mor- 
phine in some of our operations since 
Haines and Milliken'' have proved that 
morphine in the usual hypodermic dose 
does not a fleet kidney function. However, 
morphine does not obtain the desired 
mental relaxation. Bartlett’ advises the 
use of luminal, using ig to 30 grains by 
mouth, given in one dose t usually 15 
grains). He states that (i), there is volumi- 
nous clinical and experimental literature 
without a single authenticated death from 
its use (although single doses of 50 grains 
have been reported twice); (2), it causes 
less nausea and loss of equilibrium than 
veronal; (3), the needle pricks of the 
anesthesia arc not noticed. He also states 
that its cfTect lasts from twelve to twenty- 
four hours, the rellexcs are not interfered 
with, and there is rarely vomiting or sweat- 
ing from its use. Luminal has been used 
successfully to counteract procaine intoxi- 
cations which occasionally occur. Lundy’’’ 
has used sodium amytal in various doses 
but states that patients often become 
delirious for a day or two, sometimes 
requiring actual restraint. We are trying 
luminal in a few selected cases but can 
give no opinion at present. 

DRUGS 

Much experimental and clinical work 
has been done with procaine so that we 
can anticipate its effect and realize its 
dangers. Einhorn discovered procaine in 
1905. Piquand and Dreyfus'® have shown 
how the speed of injection and the strength 
of the solution are the two most impor- 
tant factors in the toxicity of procaine. 
Eggleston and Hatcher^ have proved that 
a fatal dose may be injected intravenously 
without any ill effects, provided it is 


injected in a dilute solution and twenty 
minutes are consumed in its adminis- 
tration. Furthermore this same fatal dose 
may be repeated every twenty minutes, 
showing that this rate of elimination con- 
tinues and that there is no accumulation. 
Procaine is destroyed in the liver and 
undergoes oxidation before its excretion 
from the kidneys, thus adding no addi- 
tional burden on the urinary organs. 

Tlie injection of a small amount of a 
strong solution of procaine may cause more 
serious symptoms than several times that 
amount of the drug- in a more dilute solu- 
tion.’’ Thus .'I 3 per cent solution is much 
more than three times as toxic as a i per 
cent solution. It is preferable to use the 
most dilute solution of procaine possible 
to obt.'iin anesthesia, because it is the least 
toxic, even though more of the actual drug 
must be used. I'or this reason we use i per 
cent procaine for all regional anesthesias, 
experience having shown us that weaker 
solutions do not produce sufficient anesthe- 
sia, since we do not desire to use stronger 
solutions because of the additional tox- 
icity, which is out of proportion to its 
benefits. Our procaine solution is always 
freshly [prepared and sterilized the day it 
is to be used. 

Experimentally as much as 12.3 gni. of 
procaine per 100 lb. body weight may be 
injected subcutaneously without fatality, 
provided it is injected slowly and in a 
dilute solution.® One would certainly not 
use this amount, since more than 1.5 gm. 
of procaine in a i per cent solution is 
rarely needed to produce anesthesia. There 
is no harmful effect upon the tissues from 
the injection of 1 per cent procaine solu- 
tion. Adrenalin is not used because it is not 
necessary for the anesthesia, some acci- 
dents have occurred with its use, and by 
using it another toxic clement is added 
which the patient must combat.’* 

Other drugs arc being used for regional 
anesthesia. Some of them are proving very 
satisfactory. However, we feel that pro- 
caine has experimentally and clinically 
been proved to be safe and efficient. We 
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must ^Yait, therefore, until sufficient experi- 
mental work has been done on other drugs 
before we should try them clinically. 

INDIVIDUAL VARIATIONS 

The threshold of painful stimuli varies 
considerably with individuals. Either the 
actual pain from external stimuli is reg- 
istered difl'erently or the patient’s mental 
stolidity prevents him from showing any 
signs of pain. Young people apparent!}'’ 
are more sensitive to pain than older ones. 
An understanding of the procedure with 
complete confidence in the surgeon seems 
to render the patient less sensitive to pain. 
Excitement and fear actually seem to be 
faetors causing patients to suffer greater 
pain. Cowardice may be a factor in certain 
cases. A variation in the actual pain exper- 
ienced is also noted in race, sex and mode 
of living of the patient, as well as with those 
of asthenic stature, or those debilitated 
by some long illness. Without attempting 
to explain or understand the cause of 
these variations, we must admit that the 
pain actually felt or experienced by pa- 
tients is not constant under the same 
conditions. 

It is because of the variations of the 
pain actually experienced that we are 
beginning to use a preliminary mental 
sedative for certain individuals. This is 
not given to relieve the pain in the opera- 
tive area nor as a substitute or aid for the 
regional anesthesia. It is used to allay the 
excitement, fear, anxiety, or other mental 
reactions which may cause the patient to 
remember his operation as a terrible ordeal. 
The regional anesthesia is sufficient to 
relieve pain locally but if the patient’s 
burden from fear and apprehension could 
be lifted, we would feel that a better 
anesthesia had been induced. 

The amount of procaine solution neces- 
sary to produce anesthesia also varies with 
individuals. This is particularly true in 
sacral anesthesia although it can be noted 
elsewhere. Anyone who uses an exact 
amount of a solution of procaine for all 
sacral anesthesias will either experience 


some failures b}'^ using too little or some 
avoidable toxic reactions by using too 
much. There are many factors which may 
account for this. The actual size of the 
sacral canal, which must be filled with 
solution, is different in individuals. The 
action of procaine is ph3^sico-chemical, 
the nerves actually taking up the solution."* 
The permeability of the nerves is another 
important variable factor. The rate of 
absorption into the general circulation 
varies. A certain amount of the procaine 
solution passes out of the sacrum through 
the lateral sacral foraminae with the 
nerves. 

Supposing we are given a patient with a 
small sacral canal, with nerves of high 
permeability so that the procaine is rapidly 
absorbed b}'^ the nerves, with very slow 
absorption into the general circulation, 
and small lateral sacral foraminae so that 
only a negligible amount of solution will 
pass out through these. We would expeet 
to obtain an anesthesia in this patient 
with a relatively small amount of procaine 
solution. The addition of more solution 
might cause the rupture of a blood vessel 
and rapid absorption into the general 
circulation, or the solution might separate 
the dura from the bonj' canal and extend 
upward. Either of these would cause toxic 
symptoms. 

Then supposing we have a patient with a 
large sacral canal, with nerves of low 
permeability so that the procaine is very 
slowly absorbed by the nerves, with more 
rapid absorption into the general circula- 
tion and large lateral sacral foraminae, so 
that considerable solution passes out of 
the sacrum before the nerves can absorb 
it. This patient would require a relatively 
large amount of solution to obtain anes- 
thesia. If a smaller amount of solution 
was used, the anesthesia would not be 
satisfactory. 

These theoretical cases are the extremes 
but it is well to keep in mind the various 
factors which may influence the success 
of regional anesthesia. Fortunately these 
variations ma}’ be present in an}*^ combina- 
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tion and to any dey'rec. {hnvever, they 
show that one cannot expect perfect 
results in' foilowin<t a definite technic 
without any variations. We have obtained 
perfect anesthesia by usin;: 20 c.c. of i 
per cent procaine solution in the sacral 
canal combined with transsacral nerve- 
block. In other p.itients it has been 
necessary to use as much as too c.c. for 
anesthesia. 

There are very few puides to tel! us how 
much solution we should use in a piven 
case, and none of these is as important as 
experience. In sacral anesthesias we )udpe 
the size of the sacrum by the distance 
between the posterior superior sj)ines of 
the ileum, topether with the trinnple 
formed by joininp these with the sacral 
hiatus. This is inaccurate but serves as a 
practical puide. If we carefully follow 
the pulse, an estimate of the peneral 
absorption is possible. While injcclinp the 
nerves in the lateral sacral foraminac 
procaine solution is occasionally encoun- 
tered having passed out from the sacral 
canal. There is no way of determininp the 
permeability of the nerves except by the 
anesthetic effect obtained. It is our habit 
to test the operative field for anc.sthcsia 
before the patient enters the operating 
room. 


TYPES OF ANESTHESIA 

Suprapubic cystotomies arc performed 
under a field block anesthesia. We have 
recently been using an inverted v, trans- 
verse incision, to open the bladder, instead 
of a midlinc incision. This is done because 
it is unnecessary to open the space of 
Retzius, the vertex of the bladder is 
easily found by following the urachus, and 
the exposure of the interior of the bladder 
is much better. A wheel is made at the 
lateral border of the rectus muscle on 
each side, midway between the symphysis 
pubis and the umbilicus. Subcutaneous 
infiltrations arc made from these wheels 
to the umbilicus and to the symphysis 
pubis. Directly under this subcutaneous 
infiltration the fascia covering the recti 


muscles is punctured at intervals of 1 in., 
and 3 to 5 c.c. ol procaine solution depos- 
ited in each place. It is possible to open 
the bladder satisfactorily with this anes- 
thesia, but it permits only the most gentle 
manipulation within the bladder. 

Sacral anesthesia is administered in the 
usual manner by injecting 30 to 40 c.c. of 
1 per cent procaine solution slowly. After 
a wait from ten to twenty minutes, the 
perineum is tested for anesthesia. If 
anesthesia is not satisfactory, more pro- 
caine is added and the perineum again 
tested. This is repeated until satisfactory 
anesthesia is obtained. Usually 60 or 65 c.c. 
is the largest amount required although 
larger doses have been used. This anes- 
thesia is satisfactory for cystoscopy or 
any operative procedure through thecysto- 
sc»)pe, prostatic abscess, urethrotonry, peri- 
urethral abscess or other minor perineal 
operations. 

Sacral anesthesia is also sufficient for 
most perineal prostatcctontics but in order 
to obtain more uniform results, we augment 
this with transsacral nerve-block. The 
upper four sacral nerves arc injected 
through the lateral sacral foraminae, ac- 
cording to Labat,” using 3 to 5 c.c. of 
procaine solution in each. The sacral needle 
is first inserted and 20 to 30 c.c. of i per 
cent procaine is injected slowly, allowing 
the needle to remain in position. The 
lateral sacral nerves arc then injected and 
the perineum tested for anesthesia. If 
this is not sufficient more solution is slowly 
injected into the sacral canal, allowing 
time to elapse after each injection before 
the perineum is again tested for anesthesia. 
During more than two years we have had 
but one failure by using this method. 
No preliminary analgesia has been used. 

Paravertebral anesthesia for kidney and 
ureter operations is administered according 
to the method devised by the author.- A 
preliminary analgesia of morphine has been 
given to most of our patients but we are 
attempting to find some drug to supplant 
this which will dull the perceptions and be 
perfectly harmless. This is particularly 
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important when one is dealing with uro- 
logical patients who manifest varjnng 
degrees of renal damage. The anesthesia is 
satisfactory^ in from 85' to 90 per cent of 
cases. When it is not entirely successful, 
only a small amount of inhalation anes- 
thesia is required, and we believe the 
patient has benefited by the necessity for 
using only this small amount. 

Scrotal cases are anesthetized by block- 
ing the ilioinguinal and iliohypogastric 
nerves just medially to the anterior supe- 
rior spine of the ileum, and the genital 
branch of the genitocrural nerve in the 
spermatic cord. This is augmented by 
a subcutaneous infiltration around the 
base of the scrotum and along the line of 
incision. The operation for hydrocele or 
varicocele, and epididymotomy, epididy-- 
mectomy’- or complete castration may^ be 
performed with this anesthesia. 

Combined sacral and suprapubic field 
block anesthesia is necessary for operations 
for bladder stones, bladder tumors, resec- 
tion of the bladder, suprapubic prosta- 
tectomy’-, diverticulum or any procedure 
requiring manipulation of the bladder. 
This combined anesthesia is successful in 
practically’- eveiy case. 

Circumcision or urethral repair is satis- 
factorily' performed by a nerve-block 
anesthesia at the base of the penis. 

TOXIC MANIFESTATIONS 

So-called idiosymcracies to procaine are 
very*- rare, and we have experienced none. 
Fear combined with the prick of a needle 
may- cause complete temporary'^ collapse 
but the fear rather than the procaine is 
the cause of the shock. If the appre- 
hension in these patients can be eliminated, 
the usual procaine anesthesia can be 
administered without any reaction. 

Toxic manifestations from procaine 
appear within fifteen minutes after sub- 
cutaneous injections. A slight feeling of 
dizziness and profuse perspiration are 
common. In occasional patients the pulse 
becomes shallow and the blood pressure 
is diminished tempora^ily^ These symip- 


toms are very’^ transient and disappear 
rapidly^ Caffeine or adrenalin hy-podermi- 
calfy are sufficient for the relief of these 
intoxications. 

There have been three severe toxic 
reactions from procaine occurring just 
after the administration of paravertebral 
anesthesia. Two patients manifested clonic 
contractions lasting about half a minute, 
resembling a petit mal epileptic seizure. 
The pulse became very shallow and they^ 
remained in a stuporous condition for 
about twenty’- minutes. A subcutaneous 
injection of adrenalin was given and the 
pulse returned to normal in five minutes. 
The operation was performed successfully^ 
and no after effects were noted. The third 
patient, who also had an enlarged thy’roid, 
developed a peculiar intermittent twitching 
of her entire body^ although most apparent 
in her face and neck. During each spasm 
which lasted about ten seconds, her breath- 
ing ceased, but her pulse remained regular 
and of good quality^ Between attacks, the 
breathing was regular and she appeared to 
be in a normal sleep. Adrenalin (10 min.) 
was given; this seemed to eause the attacks 
to be prolonged and more frequent. 
Codeine phosphate (2 grains) was given 
and the head of the table raised, because 
the twitching seemed to be eaused by^ 
some cerebral irritation. Oxygen was also 
administered. The spasms soon eeased 
having lasted intermittently’- for about 
thirty^ minutes. The operation was post- 
poned and there were no after effects. Dr. 
William R. Williams believed that hy^steria 
and her goiter were important factors in 
this reaction. It is possible that some pro- 
caine solution might have been injected 
directly'^ into the blood stream or into the 
spinal canal, but one would certainly’- not 
expect this reaction from such an accident. 

CONCLUSIONS 

1. Regional anesthesia using i per cent 
proeaine solution is the safest form of 
anesthesia, especially’^ for urological cases. 

2. An ideal anesthetic combines relief 
of pain in the operative field with complete 
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mental relaxation. This can be accom- 
plished with regional anesthesia and a 
satisfactory sedative. 

3. The toxicity of procaine depends 
entirely on the strength of the solution 
and the rate of administration. Procaine 
is destroyed in the liver at the rate of one 
lethal dose every twenty minutes with no 
cumulative effect, and adds no additional 
burden on the kidneys. 

4. The pain actually felt or experienced 
varies in different individuals undergoing 
the same procedure for the same ailment. 

5. The amount of procaine solution 
necessarj? to produce anesthesia varies 


with individuals. This is particularly true 
in sacral anesthesia because of variations 
in: 

(a) Size of the sacral canal. 

(b) Permeability of the nerv’^es. 

(c) Absorption. 

(d) Extravasation of the solution 
through the lateral sacral foraminae. 

(e) Threshold of pain. 

6. Idiosjmcracles to procaine are vety 
uncommon. Toxic manifestations occur 
but are usually transient. 

7. All urological operations may be 
successfully performed under regional anes- 
thesia. 
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TUBERCULOUS SALPINGITIS 

REPORT OF CASE WITH UNUSUAL SYMPTOMS IN WHICH EXTREMELY LARGE 
INFLAMMATORY MASS SIMULATED AN OVARIAN CYST* 

Arthur Stein, m.d., f.a.c.s. 

NEW YORK 


T UBERCULOUS disease of the fal- 
lopian tubes is by no means a rarity, 
while inA^oIveinent of the ovaries is 
comparatively infrequent. The case here 
described merits recording because of the 
unusual size of the tumor masses and 
because it affords an opportunity to 
emphasize certain points concerning the 
diagnosis and treatment which will bear 
reiteration. 

In spite of the fact that a voluminous 
literature on tuberculosis of the female 
genitalia had accumulated, the subject was 
accorded scant space in the earlier text- 
books on gynecology. For this reason 
Charles C. Norris,^ in 1921, published a 
comprehensive monograph, outlining 
the history, reviewing the literature and 
recording his experience with tuberculosis 
of the female generative organs. 

In the same year Greenberg- presented 
a study of 100 cases of patients having 
tuberculous salpingitis operated upon at 
Johns Hopkins Hospital. In the following 
year Peterson'"’ analyzed a series of 100 
cases. 

Since that time the subject has been 
quite thoroughly reviewed by a number of 
writers in connection with the report of 
cases that presented unusual features, and 
the recent textbooks outline the more 
generally accepted facts relative to the 
subject. For example. Graves^ analyzes all 
the cases of genital tuberculosis treated at 
the Women’s Free Hospital, Brookline, 
Mass., during a period of twenty-five 
years, and Anspach® gives a fairly adequate 
summar}' of the authoritative knowledge 
of the subject. 

It is generally agreed that the most 
frequent site of tuberculosis of the female 
genitalia is the fallopian tube, which 
according to Anspach is involved in 90 per 


cent, and according to McLean” in 80 per 
cent, of all genital tuberculosis. The next 
most frequent site is the fundus of the 
uterus. The ovaries are not often involved, 
and the cervix and vagina rarefy. Both 
tubes are commonly affected, though in 
var^fing degree, and it is not an unusual 
occurrence to find that the disease in one 
tube can onlj'- be detected microscopicall3\ 
According to Norris, tuberculous salpin- 
gitis constitutes from 4 to 12 per cent of 
all tubal infections; Whitridge Williams,^ 
McLean,” Norris and Greenberg," in their 
personal experience found the figure to be 
7 per cent; while Graves places the inci- 
dence at 2.26 per cent of all tubal inflam- 
mations. Curtis” found 5 per cent of all 
tubes in 300 operations to be tuberculous 
and WahP found the same percentage. 
Ricard’” in 325 operations found 8 cases of 
tuberculous adenitis, or 2.4 per cent. A 
tuberculous infection usually spreads 
rapidfy to the fundus of the uterus. Sta- 
tistics with reference to the frequency 
with which the ovaries are involved are, 
naturally, more meager in view of the 
fact that these organs are less frequently 
infected. Anspach estimates that tubercu- 
losis of the ovary occurs in less than one- 
third of the cases of genital tuberculosis. 

That tuberculosis of the fallopian tubes 
does not more often involve the ovaries 
has been found difficult to explain, for as 
Norris points out a tuberculous salpingitis 
results in the formation of considerable 
irritating secretion which is poured into 
the peritoneal cavity, as is evidenced by 
the many adhesions characteristic of this 
type of infection. Another factor which 
would seem to favor infection of the ovaries 
is that in tuberculous salpingitis the 
abdominal ostium has a marked tendency 
to remain patulous, thus offering a means 
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of exit for the escape of the tubal contents, 
%vhich drip down over the ovaries. The 
explanation offered is that the ovaries 
possess some inherent immunity to this 
form of infection. When infection of the 
ovarian stroma occurs, it is usually the 
result of infection gaining access through a 
ruptured follicle, the lesion often being an 
abscess of the corpus luteum. 

It is the consensus of opinion that tuber- 
culous infection of the generative organs 
is secondary to a focus elsewhere in the 
body, even though such focus ma5'’ no 
longer be active. A number of cases are 
recorded, however, in which the evidence 
points to a primary infection. Possibly 
even in most of these cases, if a thorough 
post-mortem examination were made, a' 
primary focus would be discovered. 

As to the age incidence, no age is 
immune. Brunning,^^ as early as igoa, 
collected 46 cases of genital tuberculosis 
in the young. In Norris’ 30 cases the ages 
varied from eighteen to forty-one years. 
Women past the menopause are rarely 
attacked by this form of tuberculosis. The 
age of highest incidence is between twenty- 
five and thirt3’’ j^ears. 

The incidence of menstrual disturbances 
in tuberculous salpingitis is placed bj* 
various authors at from 50 to go per cent. 

The lesions produced b^' tuberculous 
genital infections are protean in form and 
extent and maj’ involve anj* of the con- 
tinguous structures: the appendix, intes- 
tines, bladder or rectum. Furthermore, 
tuberculous infection maj" be associated 
with staphj'Iococcal, streptococcal, gono- 
coccal infections or with carcinoma. 

PATHOLOGY 

The lesions of tuberculosis of the tubes 
and ovaries are those tj'pical of tubercu- 
losis elsewhere; inflammation, necrosis and 
the characteristic tubercles. Condamin,^- 
following the teaching of Villard, classifies 
tuberculosis of the adnexa into three 
groups, according to the stage of the 
disease: 

I. Serous tuberculosis of the tubes. 


2. Parench^'matous or interstitial tuber- 
culosis. 

3. Ulcero-caseous. 

This he finds a fair guide to treatment, 
the serous tj-pe being amenable to medical 
and hygienic treatment; in the parenchj'- 
matous stage, conser\fative operative pro- 
cedures maj’^ suffice; while in the ulcero- 
caseous, radical surgerj^ is required. 

In a very thorough histogenetic study 
of the tuberculous process in the adnexa, 
Horalek^^ endeavors to show that the 
changes are largelj»^ in the nature of a 
defense reaction to protect surrounding 
structures from invasion. He writes that 
in caseous destruction of the tubal mucosa, 
there is cholesterin formation, the tuber- 
culous origin of which is evident b}'^ granu- 
lations. These change to hj-aline connective 
tissue, which surrounds the cholesterin- 
like foci. At this stage the tubereulous 
area resembles a dermoid (pseudodermoid). 
Such areas are sometimes partially sur- 
rounded b}’- a defense labjuinth and often 
bj^ calcium incrustations. Large pseudo- 
dermoids majf acquire serous contents 
as the result of loss of cholesterin and 
become c^'stic, a change which is especialfy 
apt to occur in caseous foci in the ovarjL 
Another sign of regeneration is the forma- 
tion of calcium deposits in the giant 
cells of the nodules. Calcium deposits, 
incrustations and foci of lymphatic infil- 
tration are, according to Horalek, evidence 
of a tuberculous process. In the ovary 
there is small cystic degeneration due to 
adhesive inflammation or the effect of 
toxins. Tuberculosis is indicated bj- the 
presence of caseous foci and in the healing 
period by pseudodermoids, cysts with 
hyaline walls, and hyaline bodies in the 
wall which are stained with blood pigment. 
In post-tuberculous changes, dt'stopic in- 
verting and paplllarj^ everting proliferation 
and numerous calcium deposits in the 
ovaries are striking. This picture, Horalek 
claims, is always indicative of tuberculosis 
whether or not the tubercle bacillus is 
present. In fact it is frequently impossible 
to find the microorganisms in the specimen. 
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In a recent pathological study of 78 
caseg of tuberculous salpingitis, Denton 
and DalldorP-* raise the question, whether 
tuberculosis is not diagnosed too frequently 
on the finding of pinhead-size gray bodies 
and signs of irritation. They state that 
calcium, magnesium and phosphate are 
always present in the body fluids and, if 
the metabolic processes are deranged, 
they may be deposited in crystalline form 
and persist as foreign bodies which form 
lesions simulating those of tuberculosis. 
In a considerable percentage of their cases, 
they found that the tubes were not en- 
larged to the extent that might be expected 
in tuberculosis and the general health of 
the patients was good, and not indicative 
of tuberculosis. They leat^e the question 
open to further investigation but suggest 
that possibly the statistics as to the 
incidence of tubal tuberculosis may have 
been rated too high. 

SYMPTOMS AND DIAGNOSIS 

One of the chief points of interest in 
connection with pelvic tuberculosis is the 
difficulty of diagnosis, inasmuch as there 
is no characteristic train of sjmiptoms to 
distinguish tuberculous from other forms 
of infection of the fallopian tubes. Norris 
tabulates 25 points on which he makes 
comparison between tuberculous gono- 
coccal and streptococcal infections of the 
adnexa, but nevertheless acknowledges 
that the differentiation is very difficult. 
Nearly all writers make the statement that 
the diagnosis is not often made before the 
abdomen is opened. 

The onset of the disease is usually 
insidious; its progress, slow. Generally 
there are a depressed state of health, loss 
of weight, anorexia, lumbar and lower 
abdominal pain and various menstrual 
disturbances. McLean says, other things 
being equal, if nodules can be felt in the 
fallopian tubes near the uterus or in the 
uterosacral ligaments, they may be re- 
garded as very suggestive of the nature 
of the involvement. Clinically a presump- 
tive diagnosis would be justified in a case 


of bilateral enlargement of the tubes 
occurring in a virgin, in whom other forms 
of tubal infection could be excluded, 
especially if associated with the general 
symptoms enumerated previous^. In many 
cases the temperature is not affected, 
while at times there is a slight rise of 
temperature in the evening. The difficulty 
of demonstrating the tubercle bacillus 
is generally admitted. Norris, however, 
claims that he has been able to demonstrate 
the microorganism in the leucorrheal dis- 
charge in 4 out of II cases, and other 
observers have reported good results by 
this method. Caution must be exercised, 
however, to eliminate the smegma bacillus, 
which maj" easily mislead the bacteriolo- 
gist. Where there is any suspicion of the 
possibility of tuberculous infection, it is 
important that roentgenograms of the 
chest be made. It is also suggested that in 
selected cases it may be advisable to with- 
draw peritoneal fluid and make guinea-pig 
inoculations. This procedure is not, how- 
ever, generally practical; but it may be 
resorted to where tuberculosis of the peri- 
toneum is suspected, since in such cases 
it would not be justifiable to submit the 
patient to a radical operation. 

In addition to the finding of tuberculous 
nodules in the fallopian tubes, several 
authors have called attention to a peculiar 
sensation of resistance in the tissues over 
the affected areas. Braude, in particular, 
has emphasized this feature as distinctive 
of tuberculosis, and states that it can 
nearly always be elicited by bimanual and 
rectal examination. He attributes it to an 
effort on the part of the structures to 
protect the peritoneum. The importance 
of careful histor}'' taking cannot be too 
forcibly stressed, for in this way indications 
of an earlier infection of the lungs, the 
peritoneum, the glands or the bones will 
often be revealed. 

Even conceding the difficulty of reaching 
a definite diagnosis as to the type of 
infection in salpingitis, the gynecologist 
should not lose sight of the possibility 
of tuberculosis, especially in girls and 
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young women. Then, if the disease is still per cent of cures, and he states that com- 
in the early stages, there is a_ possibility plete cure should ultimately result in the 
that if its true nature be recognized it may remaining 10 cases. 



Fig. I. Specimens removed at operation: upper, left tubo-ovarian mass; lower, the right. 


be arrested by medical measures and 
recourse to surgery may be avoided. 

OPERATIVE TREATJIENT 

In well developed cases of tuberculous 
adnexal disease it is generall}' conceded 
that total ablation offers the best chance 
of cure, as with removal of the tubes and 
ovaries the outlook is excellent, provided 
there is no active focus elsewhere in the 
body. Peterson believes that 75 per cent 
of patients operated upon should be alive 
and in good health for a considerable period 
of j'^ears. According to \^'^ahl permanent 
cures are reported in 66 per cent of cases. 
Condamin’s series of 53 cases showed 
34 cures and 10 good results, or over 64 


It is the consensus of opinion that 
hysterectomy is the operation of choice, 
leaving some ovarian tissue where the 
ovaries have not been involved. The extent 
of the operation must, however, be de- 
termined by the findings in the individual 
case. Some gjmecologists refuse to operate 
in cases of tuberculous adenitis because 
of the difficulties offered by the many 
adhesions; but, if one is willing to exer- 
cise the patience and care required, the 
results obtained amply repaj^ him for 
the undertaking. 

CASE REPORT 

F. G., aged twentj^-seven years, unmarried, 
was admitted to the Lenox Hill Hospital on 
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February 8, 1930, with the diagnosis of left 
ovarian cyst. An appendectonn’’ had been per- 
formed about eight years ago. Three months 
before admission she began to suffer from pain 
in the left inguinal region, and two weeks later 
there was pain higher up in the first quadrant 
of the abdomen. There was no fever and no 
discharge. Menstruation had been regular and 
of the four weeks’ type. The patient had been 
treated medically bj’- two gynecologists, but 
without impro^’•ement. At the time of admission 
she complained of constant pain in the lower 
abdomen, especially on the left side. She was 
rather thin and very pale. 

Examination of the abdomen showed the 
walls to be thin. To the left of the uterus a 
tender mass could be palpated, the upper pole 
of which extended to about 3 in. above the 
sjmiphysis, in close approximation to the 
uterus. Vaginal examination was not feasible 
because of an intact hymen and an extremely 
narrow vaginal opening. On rectal examination 
the mass at the left side of the uterus was found 
to be tender and cj'Stic. The uterus was enlarged 
and hard. The right adnexa were also slightlj'- 
enlarged. Operation was advised and accepted. 

Operation. On February 8 operation was 
performed under gas-oxygen narcosis, the pro- 
cedures consisting in extirpation of the adne.xa 
on both sides, myomectomy and ventral 
fixation. Upon opening the abdominal cavity, 
a tumor mass the size of a giant melon was 
revealed. The tumor was apparenth' cystic and 
inflammatory. It filled the cul-de-sac and was 
firmly embedded bj* manifold adhesions, which 
made it impossible to differentiate between the 
tube and the ovary. A similar condition was 
found on the right side, the mass consisting of 
the tube and ovarj’- being the size of a small 
fist. In the anterior wall of the uterus was a 
round myoma deeply embedded in the muscu- 
lature. In order to determine the contents of 
the left-sided tumor, a trocar was inserted, 
which gave exit to thick, slowly flowing pus. 
Suction was then employed and about 200 c.c. 
of thick pus was withdrawn. The tumor was 
then freed from the surrounding adhesions 
with great difficulty, as it extended down to the 
lowest part of the pelvis. The entire mass 
including the purulent ovary, which was 
oozing very thick pus, was at length removed. 
The stumps were ligated with double chromic 
catgut. 

The right tube and ovary were then removed. 
They also were found to be exuding thick pus, 
and at one place on the right tube there was 
caseous material. The intramural myoma was 
then enucleated and the bed closed with two 
running chromic catgut sutures. As there was 


some oozing in the cul-de-sac, packing was 
inserted through the abdominal incision. 

The orientation in this case was extremely 



Fig. 2. Microscopical section through left fallopian 
tube. 


difficult, due to the fact that the ovaries as wel 
as the tubes were embedded together, so that 
there were two complete masses filled with pus. 
The nature of the pus and caseous matter in 
one of the tubes was suggestive of an old 
tuberculous process, although there were no 
signs of tuberculosis in the peritoneal covering 
of the tubes. 

The second day after the operation the 
packing was removed from the cul-de-sac 
under ether narcosis. After removal of the 
drains, there was considerable purulent dis- 
charge from the wound, and ten days later the 
entire suture in the fascia had broken down. 
A profuse discharge of pus continued for about 
two weeks; but, under appropriate treatment, 
it gradually subsided and the wound slowly 
healed. 

At different times during convalescence, 
specimens of pus were sent to the laboratory 
for examination, but always with negative 
results. 

The patient was discharged on March 17, at 
which time rectal examination revealed per- 
fectly normal conditions in the pelvis. The 
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wound was still open and discharging slightly. 
After leaving the hospital, the patient received 
six roentgen-ray treatments of the pelvis and 
abdomen. By March 30 her weight had 
increased to 108 lb. 

Pathological Examination. The specimens, 
received in their fresh state, consisted of (i) 
the left ovary and tube, (2) the right ovary 
and tube and (3) a small fibroid. 

The left tube and ovarj' consisted of a mass 
of beefy red tissue, necrotic in appearance and 
measuring 15 by 12 cm., about the size of a 
grapefruit. The mass, which had been opened, 
when folded together and reconstructed was 
seen to be cystic and had many adhesions. On 
the surface there were a few grayish tubercle- 
like nodules the size of a pinhead. The inner 
surface was red, convoluted, apparentlj" necrot- 
ic, and one part resembled intestinal mucosa. 
There were numerous small grayish-white 
tubercles on the inner surface. At one edge 
there was firm white tissue resembling carci- 
noma. At the opposite edge was the remnant 
of the tube, which was small and completely 
enveloped bj^ pinkish necrotic tissue. The 
adherent ovary measured 6 by 4 by 2 cm. and 
contained thick j^ellon’ish cheesy pus. 

The right tube and ovar}'’ had also been cut 
open. When reconstructed it measured lo by ^ 
cm. The outer surface showed adhesions. The 
inner surface was, for the most part, covered 
by cream-colored cheesy material, which 
appeared to be necrotic. The attached ovary 
was also filled with similar thick cheesy 
substance. 

The third specimen was a small nodular 
fibroid about 3.5 cm. in diameter which, on 
section, showed tough white fibrous tissue 
arranged in whorls. 

A'licroscopically, sections of the left tube 
showed the mucous membrane to have been 
destroyed and replaced by tuberculous granu- 
lation tissue. There were numerous areas of 
caseation and suppuration. A few tubercles 
were noted in the niuscularis, which was greatly 
thickened by fibrosis. The corresponding 
ovary was largelj’’ transformed into fibro- 
caseous tuberculous tissue. 

Sections of the right tube showed lesions 
similar to those of the specimen from the left 
side. In places there still persisted mucous 
membrane, the folds of which were extensively 
fused together. In the mass was a large cavity 
filled with cheesy material and surrounded by a 
capsule of fibrous tissue, the greater part of 
which had undergone hyaline degeneration. 
Discrete tubercles were not detected in this 
organ. 

The uterine tumor on section was found to 
be an ordinary fibroma, in which smooth muscle 


and fibrous tissue were present in about equal 
proportions. This groAvth also showed hyaline 
degeneration. 

CO.MMENT 

In some respects this case is quite Dqjicai 
of tuberculous involvement of the tubes 
and ovaries, while in others ft is somewhat 
unusual. The onset was evidently slow 
and insidious, as is usual with the chronic 
form of the disease. The case illustrates 
verj'^ decided^ the difficulty in making 
the diagnosis, for the patient had been 
treated by two g3mecologists without 
suspicion as to the nature of the infection 
having been aroused. When she came under 
our observation, the condition was such 
that onlj' surgery* could offer anj- hope of 
relief, whatever might be the cause, so 
extensive investigation as to the character 
of the lesion was unnecessary. The case 
was t5"pical as regards the age incidence and 
the . bilateral involvement. Postoperative 
complications similar to those occurring 
in this case are rather characteristic of 
tuberculous infection of the genital organs. 
Manjf authors call attention to the tend- 
ency' to fistula formation, discharge and 
slow healing. The frequency of post- 
operative complications as well as the 
difficulty encountered in operation because 
of the adhesions has frequently deterred 
surgeons from attempting a radical pro- 
cedure. That the tubercle bacilli were not 
found in the discharges from the wound is 
not surprising, as it is frequently impos- 
sible to find them either before or after 
operation. 

The case was unusual in respect to the 
paucity of sy'mptoms in view of the exten- 
sive and advanced stage of the lesions. 
The patient had had no evening temper- 
ature so far as could be ascertained. 
Menstruation had been regular, whereas 
in a large percentage of these cases, especi- 
ally when the process is well developed, one 
may expect to find menstrual disturbances. 
There was no discharge, a sign which is 
fairly frequent. It is rather remarkable 
that with the extensive suppurating 
involvement the peritoneum should ap- 
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parently have escaped infection. It affords 
a good example of the effectiveness of the 
defense processes in some of these cases. 

The most interesting feature is the 
immense size attained by the tumor mass. 
Gynecologists agree that tuberculous tubes 
and ovaries may attain enormous pro- 
portions, and a number of illustrative 
cases are reported in the literature. McLean 
describes a case in Avhich the specimen 
from the right side measured 6X4X4 
in., ^Yhile that from the right side was 
somewhat smaller; in a second case which 
he cites one tube measured 93^^ X 4 X 2 
in. He says the tubes may even rise above 
the umbilicus if they are sufficiently 
free from adhesions. In the Cabot Case 
Reports^*^ an instance is recorded in which 
the dimensions of the specimen were 
8X5X4 cm. 

CONCLUSIONS 

I. Tuberculosis of the fallopian tubes 


is not a rare condition, but involvement of 
the ovaries in the disease process is of 
relatively infrequent occurrence. 

2. Practically all cases of tuberculosis of 
the tubes and ovaries are secondary to foci 
of infection in other parts of the body. 

3. Differential diagnosis of tuberculosis 
salpingitis in its early stages from other 
infections of the fallopian tubes is highly 
important. The gynecologist should bear 
in mind the possibility of this type of 
infection and should endeavor to detect it 
by taking a careful history, by examination 
of the vaginal discharge, by x-ray exami- 
nation of the chest and by guinea-pig 
inoculation in selected cases. 

4. In the later stages of tubal and 
ovarian tuberculosis, radical surgery offers 
the best prospect of cure (66 per cent of 
the cases), provided the primary focus is 
not too far advanced to justif}’’ surgical 
intervention. 
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PREGNANCY WITH BILATERAL OVARIAN CYSTS 

BILATERAL OOPHORECTOMY FOLLOWED BY NORMAL CHILDBIRTH* 

Stanley Eiss, m.d., f.a.c.s. 

NEW YORK 

P REGNANCY in the presence of status nascendi,” for as much ovarian 
ovarian tumor has always offered a hormone could be found in the blood of the 
debatable problem. The older placenta as occurs in the placenta itself, 
writers were reluctant to interfere, owing It was conceived therefore that the pla- 
to the fact that they feared excessive centa produced active substances which 
hemorrhage, as it was formerly supposed were none other than hormones, 
that pregnancy always produced an in- Graefe- states that ovarian tumors 
creased arterial tension and a hydremic produce abortions or premature labor in 
condition of the blood. The early cases as many as 14 to 20 per cent of such cases, 
operated upon were performed in ignorance Renny who studied a series of 321 cases of 
of the existing pregnant condition and were pregnancy with this complication, con- 
invariably followed by abortion. eluded that 17 per cent of them eventually 

In 1846 Bind operated upon a woman aborted. The latter is brought about either 
for an ovarian tumor and found that she by incarceration of the tumor or uterus 
was three months pregnant. Abortion within the pelvis, by twists of the pedicle, 
followed but the patient recovered. Sims, adhesions, pressure from tumor masses or 
however, removed an ovarian tumor from by infection. 

one of his patients and also discovered that According to the experience of McKer- 
the uterus was the size of a three months’ ron® 25 per cent of all ovarian tumors 
pregnancy, but to his surprise the preg- occurring in pregnancy lie in the pelvis and 
nancy continued to term with the birth are not discovered until the onset of labor, 
of a living child. This was the first instance It is at once apparent, from the aforemen- 
in which pregnane}’" culminated normally tioned facts, what may be expected in such 
following such procedure. cases during labor. Heiberg-* reports that 

Since then there has been abundance of in only 18 out of 52 cases of pregnancy 
evidence both from the experimental complicated by ovarian tumor was the 
laborator}’^ and operating room to prove latter diagnosis made before the abdomen 
that pregnancy may continue to term in was opened. 

spite of the removal of the ovaries and Given a diagnosis of ovarian tumor 
corpora lutea. associated with pregnancy, the question 

Waldstein^ recently performed a bi- arises as to the advisability of operation, 
lateral oophorectomy in a woman who was and if agreed upon, the time of operation, 
two months pregnant, the pregnancy According to Frank® it is thought best to 
being complicated by bilateral dermoid postpone operative interference for at 
cysts. A normal termination of birth least four to six weeks after the beginning 
resulted, the child weighing 3500 gm. The of gestation, for during the first few weeks 
ovarian hormone content of the blood of pregnancy the life and growth of the 
serum of this patient was studied and ovum depend upon the presence of the 
found to be like that of normal women, corpus luteum. Removal of an ovarian 
From further study of the placenta, Wald- tumor together with the corpus lu-teum 
stein determined that hormones do not at this time would undoubtedly terminate 
originate in the ovary, but rather in the in abortion. After the first few weeks of 
placenta. The hormone produced from the nidation, however, the placenta assumes 
placenta was given into the blood ‘*in the function of the corpus luteum, and 

* Submitted for publication June 23, 1930. 
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at such times operation may be undertaken 
with the hope that it will not interfere with 
the existing pregnancy. 

Pinard and also Szymkowitz state, ‘ ‘that 
all ovarian tumors diagnosed during preg- 
nancy should be operated upon.” The 
latter adds the words “at once”; but in 
the face of what has been mentioned, 
that seems too radical a procedure to 
follow. 

The paramount question at issue, then, 
is the factor of time in the removal of the 
ovarian tumor. Many writers agree that 
if oophorectomy is performed interruption 
of pregnancy results more frequently 
during the second half than during the 
first half of gestation. Tumors discovered 
during the second half of pregnancy should 
be left alone unless definite indications for 
operative interference arise. McKerron on 
the other hand believes in early operation, 
but DeLee® with a more conservative 
attitude believes that one must individu- 
alize one’s cases. Aged primipara or a 
woman with a double o\"arian tumor 
wishing a child should not be subjected to 
operation. A small tumor, freely movable, 
high in the abdomen may be left undis- 
turbed with impunity both to mother 
and child. Rupture of an ovarian cyst 
which may cause subsequent alarming 
symptoms of peritoneal irritation may 
necessitate immediate operation even at a 
time when it would be preferable to post- 
pone the operation for a more favorable 
period. 

Pucel reported that 16.5 per cent of his 
operative cases were followed either by 
abortion or premature labor, while Heils" 
reports as many as 19.47 per cent of his 
opei'ative cases doing likewise. It has been 
previously mentioned that this accident 
occurred in 17 per cent of Remy’s® col- 
lected cases without any operative inter- 
ference whatever. 

Owing to the constancy of outcome with 
and without operative intervention and 
to the rarity of the condition under 
discussion the following case is of extreme 
interest and therefore reported : 


CASE REPORT 

A. S. White female, thirty-four years of age, 
married eleven years. Her father died at the 
age of fifty-four from carcinoma of the lungs; 
her mother sixty-nine years of age, is living 
and sufTering from diabetes. Her familj^ history 
is otherwise negative. 

Past personal history: At the age of three 
years the patient had diphtheria and at six 
years scarlatina. There were two full-time 
stillbirths, nine and seven years ago respec- 
tively. One living child was born five years 
ago. All deliveries were normal. The date of 
last menstruation was May 19, 1929. 

Chief complaint and histoiy of present illness: 
On September 12, 1929 when patient was first 
seen she complained of severe pain in the 
abdomen. This pain was limited to the area 
below the umbilicus and in the region of both 
groins. It was colicky in nature and was 
apparentlj’- stationary except for occasional 
reference to the back. This pain began about 
two weeks prior to September 12, but was not 
as severe and intense as on the day when 
patient was first seen. There was a complaint 
of polyuria for the past few weeks, but no 
urgency associated with it. 

Physical examination: A young woman, well 
nourished, bung in bed on her left side, with 
knees drawn and apparently in great distress, 
suffering from pain. Her face was flushed, pulse 
rapid, no to the minute and of fair quality. 
The temperature was 1 02 f . Her blood pressure 
was 140 sj'stolic over 80 diastolic. Examination 
of the head, neck and thorax revealed nothing 
abnormal, e.xcept hypertrophied tonsils. Exami- 
nation of the abdomen revealed a fullness in 
the lower half, greater on the left than on the 
right. There was extreme tenderness on palpa- 
tion over the entire abdomen with increased 
muscle spasm throughout. A mass was felt in 
both the left and right lower quadrants, and 
each was definitely isolated from the uterus. 
The left mass extended about 3 in. above 
the level of the umbilicus. A pelvic examination 
revealed an enlarged, soft uterus and cervix 
and two distinct masses discernible as separate 
and distinct from that of the uterine enlarge- 
ment. The mass on the left as already described, 
was about the size of an adult head; that on 
the right the size of a grape fruit. Twenty-four 
hours later all signs and symptoms were exag- 
gerated. The temperature rose, the abdominal 
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muscle spasm increased, the pain gre^Y more 
intense, the pulse more rapid and tliready. 

A blood count sho^Yed an hemoglobin of 80 
per cent, an erythrocj^e count of 5,140,000, a 
leucocjU;e count of 19.400, ^Yith 81 per cent 
polymorphonuclear cells, 1 1 per cent small 
lymphocj^es, 5 per cent large lymphocytes, 
and transitional cells 3 per cent. 

A non-catheterized specimen of urine at that 
time sho^Yed a specific gravity of 1.025, 
cloudy in appearance and yielded a heavy ring 
of albumin to nitric acid and a heavy pre- 
cipitate to the heat test. Microscopically the 
urine showed an abundance of pus cells and 
a few red blood cells. There were no casts. 

In view of the history of amenorrhea since 
May 19, 1929, and the presence of distinct 
masses separated from an enlarged, soft 
uterus, a diagnosis of bilateral ovarian cysts 
and pregnancy was made. The presence of 
fever, rapid pulse, leucocj-tosis and sj'^mptoms 
of peritoneal irritation were indicative of either 
a twisted pedicle or a rupture of the cysts into 
the abdominal cavity. 

In the presence of such indications necessi- 
tating immediate operation laparotomy under 
neocaine spinal anesthesia was performed and 
the following were the findings; 

Bilateral ovarian cj'sts, the left the size of 
a large mellon, the right the size of a grape- 
fruit. Both were ruptured with twisted pedicles 
and free fluid in the peritoneal caivity. The 
uterus was enlarged, soft and about four 
months pregnant. A bilateral oophorectomy 
was performed, the position of the uterus being 
as little as possible disturbed. 

Pathologist’s report: The specimen consists of 
tiYO tumor masses, one measuring 12 cm. in 
diameter and the other 16X12 cm. The masses 
present an uneven nodular external surface 
and a polycystic cut surface. The individual 
cysts range from 3 to cm. in diameter and 
are separated from each other by thin septa. 
Some cysts contain yellowish fluid, others 
gelatinous masses. The cysts are for the most 
part situated on the periphery. The central 
area of the cut surface consists of edematous 
connective tissue. The parenchyma is greatly 
atrophic. 

Diagriosis: Cystoma ovarii duplex. 

Subsequeiit course: The patient made an 
uneventful recovery and was discharged from 


the hospital October 1, 1929. On March 11, 
1930 she was delivered of a full-term living 
normal male child. Dcliverj" was not instru- 
mental and labor was of normal duration. 
Convalescence was uneventful and the patient 
was again discharged from the hospital on 
March 22, 1930. 

COMMENT 

Although one cannot draw conclusions 
from the data obtained from i case, a 
careful perusal of the literature leads one 
to believe that these results coincide with 
the general concensus of opinion. The 
patient was operated upon owing to the 
fact that signs, symptoms and laboratory’ 
data pointed towards some intra-abdomi- 
nal catastrophe. Two ruptured ovarian 
cysts, both with twisted pedicles and 
free fluid in the abdominal cavity ivere 
found. According to the menstrual history 
obtained the patient \Yas four months 
pregnant and therefore fell into the cate- 
gory’ of those patients operated upon 
during the first half of pregnancy’. This 
period is considered the safest period 
during tvhich one can, with a fair degree 
of safety^ remove the ovaries and their 
corpora lutea without disturbance of the 
existing pregnancy. The case under dis- 
cussion amply illustrates this fact by’ its 
subsequent course and events. It also 
proves the contention of Frank and others 
that pregnancy’^ can go normally'^ to term 
in the absence of the ovaries and their 
corpora lutea. 
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OPERATIVE ARTHRODESIS OF THE SPINE 

A CONSIDERATION OF THE EMBRYOLOGICAL AND MECHANICAL 

FACTORS INVOLVED* 

Charles Murray Gratz, m.d. 

NEW YORK 


I T has been known for many years that 
fusion of the posterior portion of the 
spine often precedes ankylosis of the 
vertebral bodies. Hadra in 189N wired 
the spinous processes to achieve this result. 
Lange" placed metal rods and later cellu- 
loid splints below the muscles on either 
side of the spinous process to hasten anky- 
losis. It is of interest to note that he also 
suggested transplantation of bone for the 
same purpose. Calot in 1897® introduced 
a technic which closely simulated that of 
the fusion operation. 

The two methods most commonly used 
now are the extra -articular arthrodesis 
with inlay tibial graft first described by 
Albee and the intra-artieular fusion of 
Hibbs.The former operation obtains splint- 
age of the spinous processes by the tibial 
graft. The corrective effect is obtained by 
the use of the spinous process as a lever; 
the articular process as the fulcrum, the 
resultant tension being applied to the 
involved vertebral bodies. 

In the fusion operation, the periosteum 
is remo^•ed from the spinous processes 
and laminae in addition to the articular 
processes being euretted and the spinal 
ones being broken down. This intricate 
technic is designed to obtain a suitable 
medium for bonj^ union of the lamina and 
spinous processes, but relies entirely on 
spinal bone for this objeetive. There are 
many variations of these two methods, and 
certain operations combine features of both. 

A brief elucidation of spinal mechanics 
may aid in obtaining a clear comprehen- 
sion of the principles on which this process 
is predicated. The spinal column besides 
affording protection for the cord is the 
semi-rigid framework for the locomotor 


apparatus to which the arms, legs and 
head are appended. 

Incidental to the evolution of the human 
biped from the quadruped, the postural 
weight of the body has been transferred 
exelusivel}^ to the lower limbs, thus placing 
a greater stress on the lower spine and 
pelvis. It is not surprising, therefore, to 
find that the majorit}'' of postural defects 
in man occur in this region of the spine and 
in the lower extremities. The frequent 
vertebral variations disclosed by x-ray 
and post-mortem examination, ma}'' be 
incidental to this evolutionary^ change. 

Embrymlogical study of the posterior 
portion of the spine has shown that in 
eontrast to the peripheral osseous system, 
the development is primarily from ecto- 
derm. In traeing this development, Willis^ 
postulates as follows : 

The posterior arch of the vertebra is formed 
ultimately from a folding over and midline 
fusion of ectoderm. At birth each lateral half 
of a neural arch consists of a Hat bony plate 
united in cartilage by an inverted L-head with 
the body of the vertebra. The articular 
processes are not yet distinct, the plates simplj'- 
overlapping slightly those of the adjacent 
segments. As the plates develop their inferior 
medial angles unite and from the site of union 
there grows the spinous process. From the 
superior and inferior lateral angles there 
develop the respective articular processes. 

Our knowledge of osseous repair is 
based primarily on the phenomena 
observed in mesodermic bone present in 
the limbs, and as yet, we have no precise 
knowledge of nature’s method of repair 
of bone of ectodermic origin. 

Histological examination of living tissue 
from this region is difficult to obtain and 
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information obtained from fluoroscopic or 
.v-rajr examination is meager; hence, post- 
mortem examination of spines which have 
been injured or diseased prior to death 
affords a most precise opportunity for 
observ'ation of nature’s spinal osteogenetic 
repair phenomena. 

Willis,'* in his study of 14,071 spines 
post mortem, found that there was separa- 
tion of the neural arch in 3.8 per cent of 
the specimens studied. “Consideration of 
the individual specimens shows no callus 
formation or rounding off to the fragments 
suggesting fracture without union.” 

This agrees with the majority of clinical 
observations which show that fracture of 
any region of the spine, even the transverse 
process, is prone to poor osteogenetic 
repair. Nature’s restriction of the growth 
of callus formation in this region of the 
body may be merely her method of obviat- 
ing pressure on the spinal cord which would 
ensue if repair by callus formation were 
followed here to the same extent as is 
observed elsewhere in the body. These 
obseix’-ations show that the reparative 
process, particularly of the posterior region 
of the spine, differs essentially from other 
regions of the body and is prone to delay 
if spinal bone alone is involved. 

In osseous structures, mechanical effi- 
ciency is obtained by specialization of 
tissue. A characteristic of such specialized 
tissue is that the higher the degree of 
specialization, the poorer its phj^siological 
repair factor. Lerich enunciates this theorj^ 
which he and others support with a mass of 
obser^^ed data, and it is in strict accord 
with the biological laws. It has been found 
to apply most accurate^, for example, in 
the study of the repair of ner\^e tissue. 
This rule particularly applies to the pos- 
terior portion of the spine where a high 
degree of mechanical efficiency is requisite, 
and hence, poor physiological repair might 
be expected. 

To obtain the maximum benefit from 
either of these operations, it is of para- 
mount importance that the embr3mlogicaI 
and mechanical characteristics of the 


tissue concerned be correct!}- compre- 
hended and appreciated. 

The objective of the technique used in 
the fusion operation is to prepare a suitable 
environment for osteogenetic union of the 
posterior portion of the vertebra. This 
preparation, previously described, would 
be expected to stimulate osteogenetic 
repair b}’^ firm union. Using spinal bone 
alone in this region of the bod\- would 
seem to be contraindicated b}' the factors 
detailed previous!}-. Theoretically, the best 
results of this procedure should be obtained 
in younger subjects particularly in infants, 
where coarse fibered or primary bone 
e.xists and where specialization for weight 
bearing is as yet incomplete. 

The commission appointed to investi- 
gate the result of ankylosing operations 
of the spine^ report that the fusion opera- 
tion has had little effect on the production 
of ankylosis in the body of the vertebra. 
Of the cases examined, only 18 showed 
ankylosis of the vertebra, and these were 
cases in which four or five years had 
elapsed since the obser\-ations made by 
the first .v-rays. These cases were all in 
the younger subjects and no instance of 
fusion was seen in the adults. In a later 
report from the Orthopedic Hospital, one 
case of bony union was obtained in a child 
eighteen months old. 

Obseix^ations previously made thus coin- 
cide with the clinical phenomena obser\-ed. 
It is of particular interest to note the 
great length of time required for ankylosis 
even in the younger subjects. 

In the application of these principles 
to the inlay graft operation, mesodermic 
bone is inserted. This bone tends to keep 
its original characteristics. As it has a 
higher percentage of cancellous tissue, it 
also tends to promote an increased blood 
supply, particularly as the technic of its 
insertion brings it in close relation to the 
cancellous tissue of the spinal bone. 
Moreover, mechanically, the internal bone 
splint utilizes the entire length of the 
spinous process and attains an efficient 
leverage action which is more effective 
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than in the technic in which the spinous 
processes themselves are broken down. 

In the report of the same commission, 
appljdng to the inlay graft operation, we 
find that, “In a great majority of cases, 
8o per cent, ankylosis of the area was 
found to be present, the percentage varying 
directly with the age of the patient.” 

These findings are the exact opposite 
in the fusion operations as all the favorable 
results in the previous series occurred in 
the younger subjects. 

The observation of other writers are of 
interest. 

Ely,*^ who has had extensive experience 
with both types of operations, uses the 
inlay graft for cases with lumbar disease. 
Todd," in reporting the dissection of a 
spine on which an Albee operation had 
been done found that there had been 
proliferation of new bone at the point 
where the graft was inserted into the 
spinous process precisely as in the repair 
of a fracture. 

On the Second Division of the Hospital 
for the Ruptured and Crippled where 
both methods have been used for many 
years, it is the consensus of opinion that 
the fusion operation has given its best 
results in children and particularly in the 
cervical and dorsal regions of the spine. 
Its use in the lumbosacral region, particu- 


larly in adults, has been almost abandoned, 
and the inlay graft used in such cases. 

COMMENT 

Knowledge of the embryology and ph}"- 
siolog}’’ of the spinal column is compara- 
tively meager so that the author desires 
to emphasize that the concepts enunciated 
in this paper are largely'’ theoretical; 
however, it is gratifying to note that the 
clinical phenomena observed would seem 
to be explained by these observations and 
they are also in accord with the pathologi- 
cal findings as well as the theories of other 
workers. 

It is hoped that the data presented will 
act as a stimulant to further research work 
in this important field and it ma}" be of 
assistance in aiding the surgeon in the 
selection of the type of operation if arthro- 
desis of the spine is desired. 
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HEMORRHOIDS 

OBSERVATIONS ON THEIR TREATMENT WITH RECOMMENDATION OF AN 

IMPROVED OPERATION* 

William Lbe Secok, m.d., f.a.c.s. 

KERRVILLEON'THE'GUADALUPE, TEXAS 


T he "cncral practitioner is confronted 
with few conditions that will cause 
more acute sulfcrinf; or that may be 
the basis of a greater variety of reflex 
disturbances than hemorrhoids. I am of the 
opinion that the general practitioner, as a 
rule, pays too little attention to the part 
played by chronic inflammation in and 
about the rectum as a causative factor in 
the production of various reflex symptoms 
manifested in the genitourinary, digestive 
or nervous systems. 

Very true, hemorrhoids in themselves 
seldom cause death, but in this day of 
modern medicine and surgery life and 
death are not the only possibilities that we 
must consider in carrying out our treat- 
ment of a given case. 

I can well remember when the surgeon 
felt quite a degree of pride in his work if 
his patient was able to withstand the 
ordeal of anesthetic and major operation 
and leave the operating room alive. He 
rubbed his hands together with a feeling 
of much satisfaction if after three or four 
weeks in the hospital the patient was able 
to be taken home alive but with various 
degrees of disability. 

This has now all been changed. Modern 
efficiency in hospital service combined with 
more effective surgery has not only lowered 
the mortality rate and shortened the 
necessary period of hospitalization but it 
has made possible more perfect end-results. 

The modern surgeon docs not feel that 
he has fully discharged his whole duty 
when he has simply saved a patient’s life 
by some cleverly performed operation. 

Our duty as surgeons has not been ful- 
filled until our patient has been restored 
to the community with the minimum of 
disability, restored as a useful and efficient 
member of the commonwealth. 


Investigation would show that there are 
thousands of both men and women whose 
efficiency is greatly impaired by the pos- 
se.ssion of chronic hemorrhoids: men who, 
instead of being able to do a full day’s work 
with comfort, can work only a fraction of 
the time, and women whose household and 
social duties become drudgery because of 
the constant rcllcx disturbances due to the 
piles. In the former 1 have seen symptoms 
that have been considered of prostatic 
origin clear up perfectly after a hemor- 
rhoid operation. In the latter, symptoms 
arising from hemorrhoids arc often inter- 
preted as of pelvic origin and local vaginal 
treatments, copious douching, or even some 
surgical procedure on the pelvic organs 
may be instituted in a futile attempt at 
their relief. 

The anal canal extends from the levator 
ani muscle to the skin and is lined in its 
lower half with squamous epithelium. It 
is guarded by the internal and external 
sphincter muscles. The mucous membrane 
of the lower portion of the canal is thrown 
into a number of folds called the columns 
of Morgagni which contain on their interior 
some muscular fibers, a vein, and an artery. 
These veins frequently present varicosities 
in their lower portion and it is in this area 
that hemorrhoids have their origin. Be- 
tween these columns are folds of mucous 
membrane known as the valves of Mor- 
gagni, and the pockets formed by these 
valves are often the seat of inflammatory 
conditions which frequently end in the 
formation of an ulcer, abscess or fistula. 

The venous radicals, where these vari- 
cosities originate, connect directly with 
the superior hemorrhoidal vein. This vein 
is a radical of the portal system and has no 
valves, which accounts for the tendency to 
engorgement and formation of the varicose 
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condition ■which results in internal hemoi- 
rhoids. The direct connection of the anal 
region with the portal system communi- 
cates to an}' infection of this region tlie 
most serious possibilities. 

Frequently varicosities of the inferior 
hemorrhoidal veins form below the muco- 
cutaneous border under the skin of the 
anus resulting in what is termed external 
hemorrhoids. 

If one examines carefully a cross section 
of an internal pile tumor one will find that 
it is composed of dilated blood vessels with 
a variable amount of connective tissue 
around and between them, and the whole 
mass covered by mucous membrane. An 
external hemorrhoid Jias the same general 
structures except that it is covered by skin. 
In addition to dilated veins each hemor- 
rhoidal tumor is supplied with one or two 
arteries, branches of the superior hemor- 
rhoidal artery. In large tumors ■\^'itli a 
single artery this A'essel may be nearly as 
large as the radical artery at the wrist. 

In studying the nerve supply of the anus 
we find a ready explanation for the various 
reflex disturbances that we have men- 
tioned, for while the movable rectum 
derives its ner^'■e supply from the sympa- 
thetic system, through the plexuses of 
Auerbach and Meissner, and is scantily 
supplied with sensory nerves, the anal canal 
derives its nerve supply from the spinal 
cord and because of its abundant supply 
of nerve filaments, is one of the most 
sensitive regions of the body; its nerves 
are in close relation to the origin of nerves 
which are distributed to remote parts. 

The palliative treatment of acute piles 
is justifiable, but where the disease process 
has resulted in organized tumor formation, 
neither salves nor constitutional treatment 
will be of permanent benefit, and some one 
of the radical operations should be advised. 

One of the oldest methods of treatment 
was by the injection into the pile tumor of 
various and sundry irritants or coagulants. 

This method passed out of general use, 
as far as the modern surgeon is concerned, 
because surgeons learned that the pro- 


duction of a thrombus in a varicose vein 
may easily lead to grave consequences. 
There are some, however, who still practice 
injection usuall}'^ because their patients 
think that by submitting to injection they 
are sidestepping the dangers of an oper- 
ation. 

. Such is not the case, however. Dr. 
Vernon David in Nelson’s “Loose Leaf 
Surgery” after discussing injection says,^ 
“Operative treatment is the safest pro- 
cedure and gives permanent results if 
thoroughly carried out.” 

Cooke, in his very excellent work on 
“Diseases of the Rectum and Anus,” 
speaks of the injection method in no uncer- 
tain terms. - 

After viewing the matter impartially from 
every standpoint, the conclusion seems war- 
ranted that it is at best an unscientific and 
unsurgical makeshift which has been too long 
exploited at the expense of a credulous public — 
that it is not without danger in an}'' case and 
permits no honest assurance to a patient of 
permanency of cure, should real danger be 
escaped. If the treatment is carried out after a 
full explanation on all points, the responsibility 
may in a sense be shifted to the patient. But 
while he may possibly soothe his conscience in 
this way, the surgeon certainly does not uphold 
the highest ideals of his profession. 

At least as far back as 1813 the ligature 
method tvas practiced and for a short 
time was very popular in France, but 
because of bad results fell into disrepute. 
It still has a number of ardent supporters 
in America, whose chief argument in its 
favor is its simplicity. To say the least, 
the ligature method in its various modifi- 
cations possesses certain objectionable 
features which are not in line with modern 
surgical teaching. 

In spite of postoperative pain and fre- 
quent hemorrhage, the clamp and cautery 
method is perhaps the most universally 
used today. It has some good features; but 
if one has ever had a severe secondary 
hemorrhage following its use, one will 
hardly care again to trust the sealing of 
vessels, which may be as large as the 
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radial artery, to a mere crushing and scar- 
ing process. Then too if you have an inter- 
nai-external hemorrhoid to deal with you 
must use the clamp and cautery for the 
internal and suture for the external, as the 
burn of the skin may make a painful sore. 

The Whitehead operation in spile of the 
many objections ofi’ered to it, is still done 
by some and in a limited number of prop- 
erly selected eases is a most excellent 
procedure. 

The clamp and suture method, in which 
the base of the pile is clamped, its top cut 
off outside the clamp, and then a con- 
tinuous catgut suture introduced over the 
blades of the clamp, is becoming more 
popular every day and usually gi\cs very 
gratifying results. Cooke says:" 

My personal experience with this method 
has been highly satisfactory. Considered in 
comparison with the other methods in common 
use, it conforms more nearly to the recognized 
principles of surgical technic than any other 
with the exception of the clamp and cauterj-. 
That it has the advantage of greater security 
than the latter seems clear: and its relative 
simplicity is an additional weighty considera- 
tion in its favor. As between the two, the clamp 
and suture method seems on the whole the more 
nearly ideal. 

Many other rectal specialists and genera! 
surgeons agree with Cooke in giving the 
clamp and suture method the highest place 
among the various operations that have 
yet been advised for the radical cure of 
hemorrhoids. 

The clamp and suture operation as it is 
general^ performed today, while more 
nearly approaching the ideal than any 
other is, however, open to one very serious 
objection in that the needle and suture, in 
passing through behind the clamp in this 
very vascular area, may carry infection 
into the hemorrhoidal veins which may 
give rise to either local or remote abscess 
formation. The late Dr. John B. Murphy, 
commenting on an improved suture opera- 
tion which the author had suggested, was 
very emphatic in his condemnation of the 
old suture method. He said:^ “Transfi.x- 


ation of a vein with a suture in a zone 
grossly subjected to infection, as the anus, 
should not be done — the day of disaster 
is sure to come. An ascending infection 
through the middle and superior hemor- 
rhoidal veins into the inferior mesenteric 
produces the fatal pylephlebitis.” 

To approach the ideal an operation for 
hemorrhoids should be free from danger of 
infection of the hemorrhoidal veins, free 
from tlanger of hemorrhage, free from post- 
operative pain, should approximate the 
mucosa so as to leave no scar tissue, and 
should not traumatize the tissues enough 
to cause stricture. Not one of the old 
operations meets all of these conditions. 

In ioi6‘ 1 described an operation %vhich 
to my mind and in my experience more 
fully meets all of the requirements of an 
ideal operation for this condition than 
anything yet published. Its safety and 
simplicity cannot help but appeal to every 
careful thinker and its efficiency can be 
most readily demonstrated by trial. The 
many favorable comments received and 
the fact that an improved clamp has just 
been put on the market by one of our well- 
known instrument manufacturers leads 
me to again present this operation for x'our 
consideration. 

We may use cither local, general or 
sacral anesthesia for this operation. In 
aggravated cases of long standing I prefer 
general or sacral anesthesia as it makes it 
easier to secure more complete dilatation 
of the rectal sphincters. 

Two hours prior to the time of operation 
have cleansing enemas administered until 
the rectum is entirely emptied and seems 
clean. 

Place the patient on the operating table 
in the lithotomy position; select a large, 
self-retaining, bivalve rectal speculum; 
lubricate well and insert it into the rectum 
with gentle pressure so as to avoid as far as 
possible trauma to the mucosa. 

Now slowly and gradually dilate the 
sphincters using due care not to break 
muscle fibers or abrade the mucosa. By 
using proper caution and taking time the 
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sphincters may be so thoroughl}' dilated as 
to temporarily paralyze them and yet no 
permanent harm result. 

In many cases of long-standing rectal 
irritation where the sphincters have become 
habitually tight this preliminary dilatation 
is in my opinion of distinct therapeutic 
value. Furthermore it is conducive to 
postoperative comfort. 

After the rectum has been well dilated 
paint the mucosa of the rectal canal for 4 
in. above the anus and the skin about the 
anus and over the buttocks with 3 per 
cent tincture of iodine. 

Now with the bivalve speculum in place 
and the handles dependent, separate the 
blades. Usually a hemorrhoidal mass will 
appear between the blades protruding from 
the anterior wall of the rectum. 

This anterior hemorrhoidal mass when 
present frequently gives rise to more 
sjmiptoms than lateral masses and should 
be dealt with carefully and thoroughly to 
prevent skin tags that are conducive to 
pruritus. 

Grasp the most dependent point of the 
tumor with the tip of a Rochester-Carmalt 
forceps; put it on tension if the tumor is 
large, while another hemostat picking up 
the overlying mucosa higher up in the 
rectum will facilitate the placing of the 
fenestrated clamp. 

Now place the special fenestrated clamp 
over the tumor mass clamping its base 
fimily in line with the long axis of the 
bowel. Cut away all tissue distal to the 
clamp and we are now ready for stitching. 

In most of the cases encountered the 
speculum can be removed as soon as the 
clamp is applied; then the tip of the clamp 
is brought outside the anal opening, which 
simplifies the stitching. 

In a very few cases where the pile 
tumor arises hi2:h in the rectum and the 
tissues are in such a condition as to make 
it inadvisable to drag on the tumor the 
speculum may be left in situ and the 
stitching easily done from abo\'e downward 
within the rectal canal. 

The stitching is ^'ery simple but should 


be carefully done. Short, slightly curved, 
round pointed needles are threaded on 
each end of a No. 2 iodized catgut 20 in. 
long. 

The first needle should enter the fenestra 
of the clamp near its tip, piercing mucosa 
and submucosa at the base of the tumor 
held within the clamp. Care should be 
taken not to place this first suture too 
deeply or there maj' be some vessels enter- 
ing the tumor above it that might give 
rise to troublesome bleeding. 

After the first stitch has been placed 
draw the suture through so that you have 
10 in. protruding on either side of the 
clamp with a needle on each end. 

Entering one needle from one side and 
the other from the other side continue a 
back and forth cobbler’s stitch through 
the fenestrum of the clamp to the distal 
point on the tumor base. 

Now remove the clamp and tie the 
suture fI^nl3^ Hemostasis should be com- 
plete. 

While the immediate appearance might 
lead one to think that healing would leave 
a scar mass at the site of each hemorrhoid, 
such has not been our experience. In fact 
the scar left is A’ery slight. It is in the line 
of the long axis of the bowel and has never, 
in our experience, given rise to symptoms 
of ail}* sort. 

During the stitching the special fenes- 
trated clamp has efl'ectively sealed the 
veins and pre^"ented them from carrying 
infection from the suture line into the 
portal or the general circulation where 
disaster could easily result. 

The pressure of this clamp while effec- 
tive in sealing the vessels does not produce 
enough trauma to cause sloughing and the 
healing is very prompt. 

After the hemorrhoidal tumor in the 
12 o’clock position has been removed the 
rectum should be carefully inspected and 
where multiple pile tumors are present 
two or three more of the largest ones should 
be dealt with in the same general manner 
as the first. 

I have found that it is rarely ever neces- 



American Journal of Surgery ScCOr HeiUOrrhoids 


NoVEA!BER, 1930 


sary to remove more than four hemor- 
rhoidal masses. While I have never seen 
this particular operation result in undue 
stricture of the rectum, I can vision the 
possibility if too much tissue is removed. 

In the great majority of cases the 
thorough removal of these masses, one at 
12 o’clock, one at 8 o’clock and one at 
4 o’clock, will give the desired end-results. 

When more than three tumors must be 
removed it is better to avoid the 6 o’clock 
position when possible. 

In the foregoing we have been consider- 
ing only internal hemorrhoids. I have 
found, however, that where the tumor is 
partly external extending under the skin 
of the anus, that I can so place my clamp 
as to include both skin and mucosa and 
proceed about as with internal tumors. 
Care must be exercised not to include too 
much skin in the clamp and not to crush 
it too severely. Excellent results may thus 
be secured. 

Of course the acutely inflamed throm- 
bosed external pile is best dealt with by 
incision and evacuation, due care being 
taken to favor prompt healing and thus 
prevent fissure. 

In dressing my hemorrhoid cases follow- 
ing operation I use a small catheter 
wrapped with a few turns of gauze and 
heavify smeared with sterile petrolatum. 
This lies in the rectum without producing 
irritation and provides for the free escape 
of flatus which is very conducive to com- 
fort. It may be withdrawn after thirty-six 
hours. 

Following this operation patients could, 
if they so desired, be up and about imme- 
diately without fear of hemorrhage. Our 
method of postoperative care, however, 
includes a light diet for three days, mineral 
oil emulsion night and morning after 
third day, oil enema on fourth day. Mor- 
phine is used but few complain of pain. 

In cases where the skin of the anus has 


been included in the clamp or stitches we 
paint the exposed stitches twice daity 
with tincture benzoin compound. 

In my first operations, looking to avoid 
the ever-present danger in the ordinarj’^ 
clamp and suture method, I tried using an 
ordinary Furguson clamp, cutting the pile 
tissue away about in. distal to the 
clamp and then stitching these raw edges 
of tissue together distal to the clamp. 

The aim of this operation which is still 
done by a number of surgeons is the same 
as mine. My clamp, however, makes 
possible a much better technic and more 
perfect end-results. 

In dealing with some external-internal 
hemorrhoids I have used the method of 
Dr. Vernon David substituting my clamp 
and suture, however, for the clamp and 
cautery in dealing with the internal mass 
and stitching the external incision sepa- 
rately. This works nicely. 

The present renewed interest in injec- 
tion methods and electro-coagulation, 
which are unsurgical, less safe and not so 
sure as surgery, is to my mind at least, an 
expression of revolt against the many 
unsatisfactory results obtained with the 
clamp and cauter}^ Whitehead, or the old 
clamp and suture methods. 

The operation that I have described is 
so simple that the “occasional operator” 
can do it as well as the finished surgeon. It 
is so safe that the operator need have no 
fear of being called out of bed on account 
of hemorrhage. It is so satisfactory that 
the surgeon can feel free in recommending 
it to his patient as superior to many make- 
shift procedures now in vogue. 
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/NEW INSTRUMENTS/ 


NEW SURGICAL TOURNIQUET* 

J. Clark Moloney, m.d., and Alfred Schmitt 


DETROIT, MICH. 


T he ideal surgical tourniquet must 
meet certain specific requirements: 
First, it should completely obstruct 


projected through the loop of solid rubber 
cable. This cable is durable, resilient, and 
measures H in. in diameter. With the 



Fig. I. Ug. 2. 


the flow of blood. It must not pinch the 
flesh. Other requisites of importance would 
include absolute reliability, structural sim- 
plicity and ease of application. Provision 
for a partial release mechanism, so that the 
arteries might be singled out and ligated, 
would impart a nicety in design. 

The task of constructing a perfect tour- 
niquet is not simple. The number and the 
varieties of hemostatic contrivances extant 
will attest not only to the difliculties 
attendant upon the problem, but also will 
serve as an index to the numerous minds 
that have attempted its mechanical 
solution. 

We have designed a new surgical tourni- 
quet. Since the sketches are almost self- 
explanatory, we will include the description 
of mechanical detail in our instructions for 
its application. (See sketches).^ The limb is 


device in position, the ends of the rubber 
cable are grasped in both hands, and 
forcibly drawn taut. This puts the loop 
encircling the limb under considerable 
elastic tension. This tension forces the 
strong mechanism, (through which are 
sti'ung the ends of the rubber cable), 
against the side of the extremity. The ends 
of the cable are then released. The elastic 
recoil of the loop about the limb will pull 
the center wheel, (which rides back and 
forth in a slot in the locking mechanism) 
against the cable where it lea^•es the device 
to surround the limb. This securely locks 
the tourniquet, for, as can be seen from the 
drawings, that more tension on the encir- 
cling loop will only serve to jam the center 
wheel more firmly against the cable as it 
emerges from the triangles at the outlet of 
the contrivance. Following the surgical oper- 


* Submitted for publication March 27, 1030. 

^ For greater description of meciianical details address Henry Ford Hospital, attention Alfred Schmitt, instru- 
ment maker. 
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ation, gentle pressure on the lever at the side 
of the box, housing the locking mechanism, 
will force the center wheel away from the 
cable, thereby causing the cable’s release. 
Incremental release will allow the surgeon 


to single out all the arteries as thej" start 
to bleed, facilitating their ligation. 

This tourniquet is reliable, is simple in 
structure, is easily" applied, and has given 
satisfactory ser\-ice at this clinic. 


A SKIN CLIP FORCEPS^*’ 

George W. Swift, m.d. 

SEATTLE, WASH. 

A CIRCULAR clip made of German use of the ordinary skin clips for a similar 
silver was devised by Dr. E. Willis purpose. For the past two years I have 
Andrews of Chicago for the purpose been using the Andrews clip and find it 



of controlling hemorrhage from the small very satisfactory. The clips can be put 
vessels of the scalp in operations upon on very firmly, as shown in the illustration. 



the brain. Dr. A. S. Crawford of the and do not cause any slough of the tissue. 
Henry Ford Hospital in Detroit had made They do away entirely with the use of a 

* Submitted for publication March 12 , 1930. 



New Seuies Vol. X, No. 2 


Swift Skin Clip Forceps Amerlc.-m Joumal of surgery 351 


large number of heniostats which are very 
cumbersome. 

At first a large Kellie forceps was used 
in compressing the clips. This retarded 
the operation somewhat and distorted 
the clips. To a bone rongeur Avith curved 
blades was added a metal disc with two 
prongs behind which the clips Avere placed 
by the nurse. This instrument AA'as found 
to - facilitate the use of the clips greatly 
and to clamp the clips doAvn CA^enly. When 
remoA^ed they are not distorted as AA'as the 
case AAdien the Kellie forceps AA'as used. 

The instrument as illustrated has in 
addition to the metal disc, an automatic 


Jock so tliat the nurse can be adjusting 
tlie clip to one instrument, AAdrile the 
operator is applying the clip AAUth the other. 
This again shortens the time of applying 
the clips. 

An old hemostat is used to remoA^e the 
clips and the clips can be used for subse- 
quent operations. 

The adA^antages of the skin clip forceps 
are: 

1. Ease in handling the clips. 

2. A firm and eA’-en closure of the clip 
on the scalp. 

3. The protection of the clip so that it 
maj' be used repeatedly. 



-CASE REPORTS- 


MALIGNANT PAPILLARY ADENOCYSTOMA OF 

RIGHT OVARY 

WITH METASTASIS TO CERVIX* 

Louis E. Phaneuf, m.d., f.a.c.s. 

BOSTON, MASS. 


M ETASTASES from a malignant 
neoplasm of the ovary to the 
uterine cervix are rather infre- 
quent, hence the reason for reporting 
this case. 

REPORT OF CASE 

Histor^i'. Mrs. M. McD., aged twenty- 
seven, was first seen on July 29th, 1916. Her 
complaints were dj'^smenorrhea and sterility. 
In 1913 she had had a suspension of the uterus 
performed but had obtained no relief. Her 
menstruation was established when she was 
thirteen years of age; the periods occurred 
every twenty-eight days; they were scant, 
lasted two days and were always painful. 
Dysmenorrhea first appeared at puberty and 
became worse after marriage. The pain, which 
began nine da3's before the onset of the period, 
started in the lower abdomen, was referred to 
the rectum, the vagina, the right thigh but not 
the left, and finallj’’ assumed the character of 
a bearing down sensation. Defecation was 
painful during the menses. She had consider- 
able leucorrheal discharge between the periods; 
the bowels were constipated and she had occa- 
sional headaches. At the time of the first 
consultation she had been married six j-^ears but 
had never become pregnant. 

Examination and Treatment. The physical 
examination w'as entirely negative except for 
the gjmecological condition. The pelvic exam- 
ination, performed under ether anesthesia, 
showed a marital vaginal outlet and a long 
conical cervfix with a so-called pinpoint os. 
The uterus was small, in good position from the 
previous suspension, and the adnexa w'ere 
normal. The cenTx was dilated, a stem pessarj’- 
was introduced in the uterus and attached to 
the cervix bj* four sillc^ivorm gut sutures. This 


instrument was w'orn for three months and 
after its removal the patient menstruated 
without pain. 

She was not seen again until December 7, 
1928, twelve 3’^ears later. She then stated that 
she had never become pregnant. She com- 
plained of uterine hemorrhages lasting twelve 
daj^s at the periods and of passing large blood 
clots. The pelvic examination w'as entirely 
unsatisfactory because of marked adiposity. 
The cervix was small and appeared normal. 
Varicose veins of the left leg were apparent. 
She W’as referred to the Gynecological Service 
of the Carney Hospital w'here a laparotomy 
W'as performed on December ii, 1928. 

The post-operative diagnosis w’as multiple 
mj’-omata uteri; solid tumor of right ovary, 
question of carcinoma. 

The operation consisted of a supravaginal 
hysterectomy; double salpingo-oophorectomy, 
and lysis of adhesions. 

A median suprapubic incision was made 
through a verj’- adipose abdominal W’all, 
entering the peritoneal cavity betw’een the 
bellies of the recti muscles. The uterus, w’hich 
W’as filled w’ith myomata, reached almost to 
the umbilicus and w’as firmly adherent to the 
parietal peritoneum. All adhesions w’ere freed. 
On the right a solid tumor of the ovary, the 
size and shape of a kidnej’-, w’as found; this 
W’as absolutelj’’ free and its surface was smooth. 
The right tube and the left adnexa w’ere nor- 
mal. Aside from the multiple mj’omata in the 
uterine fundus, there w’as a tumor the size of a 
hen’s egg in the cerr’ix at the internal os; this 
was thought to be a cervical mj’oma. A classical 
supravaginal hj’sterectomy, together w’ith the 
ablation of the adnexa, w’as performed. The 
uterus was amputated below’ the cervical 
tumor, cutting into apparently’ normal cervix. 
All the pedicles were sutured to the cervical 
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stump and the raw areas ^Yere covered over B. Mallory and the pathological report was, 
with the bladder peritoneum. The cervix was “malignant papillary adenocystoma of the 
not removed because of mechanical dilTicuIties right ovarj-; malignant papillary adenoc3''Stoma 
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Fig. 2. Same section as shown in Fig. i, but at higlier magnification. Cells are not ciliated. (X 250.) 

at the internal os. The appendix had been under ether was made. The small stump of cer- 
removed at the previous operation. The vix looked normal. It was dilated and 50 mg. of 
omentum was brought down and the incision radium element filtered through brass and 
was closed in laj-ers. rubber, were introduced in the cervical canal. 

The specimen was examined by Dr. Frank The radium was left in for thirty-six hours. 
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giving a dosage of 1800 mg.-hours. This was of cervix left; this is freely movable; all 
followed b}^ deep x-ray therapy administered vaults are clear. There has been no bleeding 
in three sessions. since operation. 



Fig. 3. Metastasis of ovarian tumor to cervix. Same type of growth is preserved. One eorner shows invasion 

of muscle tissue of uterus. (X 100.) 

Subseque 7 it Examinatio 7 is. February 4, 1929. COMMENT 

The cert'ix is atrophied, mot'^able; the vaults 

are clear; there is no bleeding and no discharge. In papillary adenoc3^stoma of the ovarj^ 
The patient feels well. the papillarj" growths usuallj’’ pierce the 



On March 8, April 9, May 10, June 12, July cyst wall with the formation of peritoneal 
17, August 20, J929, and January 16, 1930, the implants. These maj' grow rapidlj'- and 
examination showed no change from the pre- fill the pelvis. On opening the abdomen, 
vious one. one has the impression that the pelvis 

August 15, 1930. There is a small dimple is filled with an inoperable cancerous mass. 
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Some such patients get entirel^'^ well 
after the removal of the primary growth. 
In other cases the growth may become so 
extensive as to interfere with the function 
of adjacent organs and cause death. In 
still other cases malignant change takes 
place, early or late, and death may result 
from carcinoma. 

In the case reported we were dealing 
with the malignant form, metastases from 
the ovarian neoplasm to the uterine cervix 
having taken place. The cervical metas- 
tasis, since it occurred in a myomatous 


uterus, was thought to be another myoma. 
The microscope established the diagnosis. 

From the standpoint of treatment a 
panhysterectomy with the ablation of the 
adnexa should have been the operation of 
choice. The patient’s condition and the 
technical difficulties encountered precluded 
so extensive an intervention. Radium 
applied to the cervical stump caused its 
atrophy and no sign of recurrence has 
been observed after nearly two years. 

(I am indebted to Dr. Frank B. Mallorj'- for 
the photomicrographs illustrating this article.) 


PROLAPSE OF A GASTRIC POLYP INTO DUODENUM 
WITH MARKED SECONDARY ANEMIA* 

J. William Hinton, m.d., f.a.c.s., and Jacob Buckstein, m.d. 

NEW YORK 


P rolapse of pedunculated tumors 
of the stomach through the pylorus 
has been recently reviewed and elab- 
orated upon by Pendergrass.^ He stresses 
the fact that these tumors are prone to 
ulcerate and may cause a secondary anemia 
which stimulates the pernicious type. He 
reports 6 cases in which the anemia was so 
pronounced that the diagnosis of perni- 
cious anemia had been made before the 
tumor was demonstrated. Allen in discuss- 
ing his paper remarked upon the ease with 
which these tumors slip out of the duode- 
num into the stomach, and may be over- 
looked at operation if one is not careful. 

CASE REPORT 

Male, aged fifty-one, painter, admitted to 
the Fourth Surgical Division, Bellevue Hos- 
pital, Januarj'- 2, 1930. Chief complaint: puru- 
lent discliarge from rectum. Past histoiy: no 
serious illness or surgical operations. Present 
illness: patient states that in February, 1929 
he had two abscesses around his rectum which 
ruptured spontaneously and drained for a few 


weeks. He had no further trouble until about 
three months before admission when he began 
to have a discharge from his rectum, although 




Fig. I. Arrows point to tumor in duodenum. 


he did not have another abscess. This continued 
until his admission to the hospital. Examina- 
tion: Well developed male, markedly anemic. 


^ Pentjergrass, E. P. Prolapse of pedunculated 
tumors and gastric mucosa tlirougli pylorus into 
duodenum. J. A. A/. A., 94: No. 5, 1930. 

* From the 4th Surg. Div. & Roentgenologieal Dept., Bellevue Hosp., N. Y. Submitted for publication May 14, 

1930. 
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the appearance of anemia similar to pernicious 2,600,000 on five examinations. Hemoglobin 
tj-pe. Chest negative. Heart negative. Blood 30 per cent. No stippling of the red blood cells 
pressure (i 10 over 70). Abdomen, no masses of or nucleated reds noted. Wassermann test 



Fig. 2. Ulcerating area on fundus of tumor. Fig. 3. Pedicle of tumor 3 cm. wide. 


tenderness. Liver not enlarged and no kidney negative. Blood chemistry: Sugar 88. Non- 
tenderness. Rectal examination revealed a protein nitrogen 40. Urea nitrogen 15. Creatin- 
fistula on the right side tvhich opened into ine 109. Uric acid 3.3. CO2, combining power 
the rectum. No evidence of hemorrhoids. 48. Stools negative for parasites or blood. 
Clinical diagnosis; Fistula in ano with marked X-Ray Examhiatwns: Barium colonic enema 
secondarj" anemia. Due to the marked anemia January 7, 1930 failed to reveal any lesions 



Fig. 4. General structure of tumor. 


this patient was transferred to the Medical of the rectosigmoid or colon. A-ray examination 
Service to exclude pernicious anemia or a heavy of lungs on the same day negative. Gastro- 
metal poisoning. intestinal .x-raj's on January 10, 1930 failed to 

Laboralon- Data: The urine examinations reveal any organic lesion of stomach. Barium 
were negative. Blood counts revealed leuco- on entering duodenum surrounded the outside 
CN-tes normal, with a normal differential count, circumference but the center area remained 
Red blood cells varying from 2,200,000 to translucent suggesting the presence of a small 
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tumor within the duodenum (sec Fig. i). No 
six-hour gastric retention. 

Having excluded pernicious anemia and 


be easily replaced into the duodenum. The 
pylorus was dilated and would admit two 
fingers. Excision was done and the base of the 



heavy metal poisoning, and having found a 
tumor in the duodenum which was probably 
a prolapsed gastric tumor, wc decided that the 
latter was the primary condition from which 
the patient was suffering. February i, 1930 
transfused with 500 c.c. of blood. February 
20, 1930 transfused with 500 c.c. of blood. 
Operation February 28, 1930. Preoperative 
diagnosis: Prolapsed tumor of stomach into 
duodenum. Under gas oxygen ether anesthesia, 
abdomen opened through a right rectus muscle 
splitting incision. On inspection of the pylorus 
and duodenum there was found in the latter 
a definite tumor which was soft in consistency 
and about the size of a small orange. After 
the bleeders were ligated, re-examination of 
tlie duodenum revealed the tumor had dis- 
appeared. It could not be felt in the duodenum 
or around the pyloric region of the stomach, 
but on palpating the stomach near the cardia, 
the tumor could be felt. It was found to have a 
long pedicle and was attached to the greater 
curvature 2^2 in. from the pylorus. The 
anterior wall of the stomach was then opened 
midway between the lesser and greater curva- 
ture and the pedunculated tumor was easily 
delivered and found to have a narrow pedicle. 
The tumor had an ulcerated area about 
I cm. in diameter over the fundus and could 


pedicle found to have very large vessels. 
The base of the pedicle was sutured with No. i 
chromic gut. Stomach then closed by 3 layers 
of No. I chromic gut. No other intra-abdominal 
pathology found. Abdomen closed in ana- 
tomical layers. 

Postoperative: Patient’s condition was satis- 
factorj’- on March i, but he was transfused 
with 500 c.c. of blood, due to his previous 
anemia. On March 2 the patient’s pulse was 
rapid, face flushed, and there were rales at the 
right base. Diagnosis of pneumonia made. On 
March 3 his condition became graduallj’- worse 
and he died the same day. 

Pathological Report: A tumor the size of a 
small orange with convoluted surface and a 
small ulcer i cm. on the fundus with a definite 
pedicle was distinguished. The gross appear- 
ance is seen in Figures 2 and 3 and the micro- 
scopic picture in Figures 4 and 5. 

REMARKS 

This case was extremely interesting 
due to the fact that the patient entered 
tlie hospital for a fistula in ano and had no 
complaints referable to his stomach. On 
being carefully questioned, after the tumor 
had been demonstrated, the patient per- 
sistentl}' denied any gastric distress. 



UROLOGY IN CHILDREN 

TWO CASE REPORTS* 

P. M. Butterfield, m.d., f.a.c.s. 


NEW YORK 


T he 2 cases here reported are fairR 
representative of the conditions we 
see and the work we are doing in 


I 



Fig. 1. Case i. Calculi in kidney, ureter and bladder. 


child urology at the New York Hospital. 
They are presented because they have been 
under observation for some time and hence 


blood, shreds in the urine and bearing down on 
voiding for tlie past two months. No chills, 
occasional slight fe\-er. 

He was cj’stoscoped under ether anesthesia, 
the infant c3-stoscope passing easilt' after a pre- 
liminary meatotom\% 

A calculus the size of the thumb was seen in 
the bladder whose mucosa was the seat of an 
intense bullous edema. Bladder cultures were 
negative. Phenolsulphonephthalein output was 
35 per cent in two hours. 

ACra\' show ed a calculus in the pelvis of the 
left kidnej- and three calculi in the bladder or 
the ureter. 

He was then sent to the medical department 
as a feeding case, the bladder lavaged with 
acrillavine dail\- and acid sodium phosphate 
and methenamine given bj' mouth. 

In June, 1925 a suprapubic cA'stotomj- was 
done and four stones removed from the bladder. 

X-ray before lea\ang the hospital showed 
three calculi in the lower left ureter and none 
in the bladder. 

In the fall of 1927 there was a recurrence of 
his former S3'mptoms. X-ray showed three 
renal and one bladder stone. 

In November, 1927 a second suprapubic 
C3'stotom3' was performed and one large 
stone removed. 

In August, 192S, when he had arrived at the 
operative age of four, he was again .v-ra3-ed and 
three calculi found in the left kidne3^ 

These were removed b3' nephrotom3^ Sub- 
sequent .v-ra3^s taken at six-month inter\'als 
show no recurrence of calculi. 

The regulation of liis diet and the continuous 
administration of acid sodium phosphate are 
thought to be important factors in keeping him 
stone free. All the calculi removed proved to be 
of the calcium phosphate and carbonate variet3% 


give some idea as to what ma3’’ be accom- 
plished in the care of children suffering 
from urological lesions. 

Case r. Urolithiasis in a bo3'^ of nine 
months. 

(D. B.), male, aged nine months. FamiR 
history irrelevant. Birth normal. Bottle fed 
with difficult3^ in selecting suitable formula. 

First seen in Ma3', 1925 with a histor3’^ of 


This child made a rapid and uncom- 
plicated recover3’- after each surgical 
procedure. In general the results of neces- 
ser3" surgery in child urolog}’’ have proved 
to be most gratif3ring and the mortalit3f 
negligible. 

Bugbee and Wollstein in their stud}' of 
autops}'^ material at the Babies Hospital 


From the Department of Urology (James Buchanan Brady Foundation), New York Hospital. 

Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, May 21, 1930. 
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found that nephrolithiasis accounted for 1 1 
per cent of the congenital anomalies of the 
urinary tract. All of the subjects were 



X ' 


Fig. 2. Gise i. Calculi in kidney and bladder. 

under one year of age and one was eleven 
days old. Urinary calculi are very com- 
mon in children and the majority require 
surgical attention. The diagnosis is sim- 
ple and the results of surgery are most 
satisfactory. 

I am indebted to Dr. O. S. Lowsley for 
his permission to report this very inter- 
esting case. 

Case ii. Double kidney with infection in a 
girl of five years. 

(P. M.) Female, aged five years. Normal 
baby. Pertussis, mild, at seven months. Ton- 
sillectomj' at three. Enuresis up to fourth year. 
From her second to third year several transient 
attacks of frequent urination relieved by the 
use of potassium citrate. 

In December, 1927 sore throat, fever, fre- 
quent urination, confined to bed for ten days 
and weak for a month. Mild measles in the 
spring of 1928. In July, 192S transient head- 
ache, pain in both flanks and frequency. 

She. was first seen in August, 1928. Chief 
complaint, occasional frequency and fever. 


General condition e.vcellent. No renal tender- 
ness. Slight constipation, frequent colds and 
slight nasal obstruction. 





Fig. 3. Case i. Calculi in kidney. 


The catheterized specimen of urine was 
clear, free of albumin and sugar and the sediment 
showed a few pus cells and no organisms. 
Methenamine was given 2^4 grains t.i.d. 

She was seen again in November, 1928, was 
apparently perfectN well, had no urinary 
disturbance, had gained in weight and the 
catheterized urine was free of pus. 

In the winter of 1928-9 she had three attacks, 
lasting from two to se\’en days of slight fever, 
drowsiness and frequencj' of every half hour. 
In the following spring similar attacks occurred 
monthl3\ 

She was seen in June, 1929 a few da3-s after a 
three-da}’^ attaek. She was well nourished but 
rather pale. The catheterized urine showed 
abundant pus and bacilli. She was placed on 
alkaline medication and two weeks later entered 
the New York Hospital for stud3\ 

Cystoscopy^ and pyelography were carried 
out under ether anesthesia. Our child cysto- 
urethroscope entered easil3% Vesical orifice 
slightly thickened, smooth. Vault negative. 
Fundus slightly’ trabeculated. Trigone hyper- 
injected. The interureteric ridge slightly 
hy^pertrophied. 




I 





Fig. 4. Case i. Stone free eighteen months after nephrotomj'. 



Fig. 5. Case n. Upper pelvis of double kidney. Fic. 6. Case n. Lower pelvis of double kidney. 
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The left ureteral orifice is normal in location 
and appearance and is easil}’’ catlieterized to 
the kidney. The right ureteral orifice is normal 
in location and appearance and is easily 
catlieterized to the kidney. Specimens were 
collected for culture. On further examination 
a second right ureteral orifice i\'as found just 
above the first and after filling the pelvis, con- 
necting with lo\Ycr orifice with 5 c.c. 20 per 
cent sodium iodide and getting an .v-ra\’^, the 
upper right orifice was catlieterized and another 
pyelogram taken using the same technic. 

Cultures from the bladder, left kidney and 
both right pelves showed- B. coli. 

The first picture of the right pj'elogram 
showed a typical T-shaped pelvis characteristic 
of the upper pelvis of a double kidney. The 
second pyelogram, showing the lower pelvis of 
a double kidney revealed a marked^ dilated 
pelvis Avith dilatation of the major and clubbing 
of the minor calices. There was a right angle 
kink at the ureteropelvic junction and an area 
of stricture of the ureter opposite the trans- 
verse process of the third lumbar A'crtebra. 
The ureter below this area is marked^ dilated. 

She was discharged two days later with 
instructions to take pyridium gram 0.05 twice 
daily. She remained A’-ery aa’cII until three AA’eeks 
later Avhen she had a rise in temperature and 
frequency Avith hazy uripe. 

A Avee'k later she again entered the hospital 
and the hydronephrotic sac laA'aged A\’ith 
riAMiiol-dextrose and a No. 6 ureter catheter 
left in situ for tAventy-four hours. 

FolloAA’ing this treatment she has been in 


excellent health. Her AA^eight has increased 6 
Ib. in the past j'-ear. Her color is normal. She 
Amids CA’-erj^ tAVO to three hours during the day 
and has a nocturia of 1-2. She had a lobar 
pneumonia in January'-, 1930 AATthout any 
disturbance of the renal condition except for a 
slight increase in frequencj’-. Since the lavage 
she has had none of the old fcA'-erish spells. A 
specimen of urine obtained Maj'-, 1930 shoAvs 
a fe\A' pus cells and many bacilli. 

In this case AA-e have not accomplished a cure. 
We haA’-e merel}’- improA’-ed the drainage of the 
hydronephrotic pehds. She aatII be kept under 
obserA'-ation, lavaged and dilated if there is a 
return of fcA’^er, urinarj’- antiseptics aauII be 
continued and finally, if the pjmria and bacil- 
luria continue a pebde plastic procedure or a 
heminephrectom}'- aa^II be advised. 

Let me again call attention to the fact 
that these children stand cystoscopy, 
P3’-eIography and renal laA'age extremely 
AA'ell. Chills, fcA^er and pain are entirely 
absent in the recoA^ery period. 

Further this case illustrates our dictum 
that cA'ery child Avith a persistent or inter- 
mittent pyuria should haA^e a complete 
urological examination. In all such cases 
renal tuberculosis and congenital anomaly 
should be borne in mind in addition 
to extrarenal sources of urinary tract 
infection. 



GIANT BILATERAL URETERAL CALCULI 

A SURGICAL CURIOSITY* 

Augustus Harris, m.d., t.a.c.s. 

BROOKLYN, N. Y. 


M ISS M. M. referred fay Dr. R. G. 
Price, consulted me in March, 1930, 
complaining of marked frequency 
and urgency of urination. She also experienced 
considerable annoying pain in the lower abdo- 
men when walking. The urine contained a 
large amount of pus and was somewhat ammon- 
iacal. Gross hematuria was never seen fa}'- the 
patient. She appeared to be very neurotic 
and had apparently suffered a great deal. 

Ten years ago she was operated upon and a 
calculus removed from the right kidney. 
At that time she had severe colic two days 
after leaving the hospital, but thereafter 
she had relief until three years ago when the 
severe bladder symptoms returned. Local 
bladder treatment gave a considerable measure 
of relief for a time, and then radiographs were 
taken which showed a verj'- long irregular 
cast stone of the lower ureter on both sides, 
also a dendritic stone of moderate size in the 
right renal pelvis and cal3’'ces. 

Careful search was made for tubercle bacilli 
in the urine on two occasions and found nega- 
tive. (Her father had died of putmonarj’- 
tuberculosis.) There was very little loss of 
bodj’’ weight. She had headache frequentty. 
The menstrual function was normal. 

Physical examination was essentiallj'^ nega- 
tive excepting for slight tenderness on deep 
pressure along the lower ureters and bladder 
region. There was no renal tenderness, nor 
could either kidnej' be felt. 

Cystoscopy: Acute and chronic generalized 
cj'stitis was found with numerous hemorrhagic 
areas. The ureteral meati appeared practical^' 
normal. A No. 6 f opaque catheter passed 
readih’ on the right side beside the ureteral 
calculus after temporary obstruction. There 
was no evidence of hydronephrosis on this 
side. The phcnolsulphonephthalein returned 
in four and one-half minutes and 17 per cent 
was recovered in the first twent}'--five minutes. 
The urine showed a small amount of pus with 
Bacillus coli and micrococcus ureae. All 
catheters on the left side, however, failed to 
pass more than 8 cm. after repeated attempts. 
A small amount of cloud\- urine was recovered 


and found to contain considerable pus. It 
was obviouslj" impossible to obtain the function 
of the left kidne^^ The pulse was a little rapid 
but of good quality and the blood pressure 
normal. The blood chemistry' was normal 
e.xcepting for slight increase in uric acid. 
There was also a slight anemia. 

After a careful consideration of these find- 
ings, we determined that we had nothing to 
offer her other than to provide for free ureteral 
drainage bj^ means of a two-step ureterotomy 
and removal of the ureteral calculi. She was 
young and in fairty good condition, and we 
realized that she could not continue for long 
with such obstruction in the upper urinarj- 
tract. 

Ureterotom3>- was performed first upon the 
right side, as we knew its approximate func- 
tional capacitj^ and knew little or nothing of 
the left because of the catheter blockage. 
Accordingly a few daj’-s later a right rectus 
incision was made, the parietal peritoneum 
dissected awaj’ toward the midline, and the 
ureter readity exposed. It was very large 
and thick and easilj" isolated with the large 
stone %vithin. An incision about 2^4 to 3 cm. 
long was made in the anterior wall and the 
stone gentlj'- grasped with forceps. It was very 
friable and the tip broke off; but, with care, 
we managed to deliver the balance of the stone 
in toto. After thorough irrigation of the ureter 
with a large catheter we found there was no 
obstruction at the lower end. It was then 
closed with 6 or 7 interrupted No. o catgut 
sutures passed through outer coats and the 
wound closed in the usual manner leaving two 
large cigarette drains in the bed of the wound. 
These were removed, in part, between the 
third and fifth days and the last piece on the 
sixth day. 

This procedure onlj’ required about thirtj^- 
five minutes and the patient was returned to 
bed in good condition. After the third day 
the wound was entireU free of urinary' leakage 
and healing took place rapidly'. It was interest- 
ing to note the symiptomatic relief after 
operation and how rapidly she improved. 

Nine day's later a left ureterotomy' was 
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performed for the second calculus. The pro- 
cedure on this side was similar to the previous 
one excepting that it was somewhat more 
diflicult (requiring fifty minutes). After the 
ureter was incised the stone was crooked at 
the lower end like a hockey-stick and could 
not be removed excepting with the aid of the 
pressure of the index finger at the lower end 
of the stone with traction on the upper end 
of the stone. The ureter was thick-walled and 
as large as the small intestine. It was then 
irrigated and no obstruction found at the 
lower end. Argyrol solution was instilled into 
the left renal peK'is. The ureter was then 
closed tightly and two periureteral drains 
inserted as in the first procedure, and wound 
closed in the usual manner. 

The earl}’- convalescence was satisfactory 
after the second operation. Intravenous glucose 
and hypodermoclyses were given. There was 
moderate leakage of urine for about five days 
from the left ureter which gradually closed. 
Her temperature became normal and she took 
nourishment fairly well. Urinary output after 
both procedures was very satisfimtory. 

On the morning of the eleventh day after 
her second operation while sitting up in bed on 
pillows, she very suddenly developed an 
attack of weakness, shallow breathing and 
thready pulse. She ceased to breathe within 
a few minutes even though hypodermic stimu- 
lation was given. 

This came out of a “clear sky” when we 
were about ready to allow the patient out of 
bed. Her quality of pulse for days before gave 
no warning whatever of such a catastrophe. 
We concluded she must have died of embolus. 

The calculi were of brownish color and 
very friable, like chalk. Analysis showed 
calcium carbonate. 

COMMENTS 

In reviewing the literature, we have 
been able to find the report of but one 
other case of giant bilateral ureteral 
calculi. This is recorded by Dr. Wni. E. 
Stevens. Despite this fact, about lo per 
cent of the cases of ureteral calculi are 
said to be bilateral. 

A very limited number of cases of very 
large unilateral ureteral calculi are re- 
corded. The available references to these 
are given later. It is worthy of note that 
the majority of these have occurred on 


the left side. Some have been removed 
through simple extraperitoneal ureterot- 
omy; others have required transperitoneal 



Fig. I. Giant ureteral calculi removed from lower 
ureters (actual size). Goodlj' portion of right-sided 
stone taken for chemicjil analysis. 


ureterotomy; still others have required 
nephrectomy. Some have needed nephrec- 
tomy at a later date when a small stone 
had been left in the ureter. 

An interesting case report by Carson 
(two large stones in one ureter) required 
four operative procedures: i. Nephros- 
tomy for drainage of acute pyonephrosis. 
2. Ureterotomy for stone removal one 
week later. 3. Nephrectomy two weeks 
later. 4. Ureterectomy for discharging 
ureteral stump four months later, with 
recovery. This last case illustrates the 
value of present-day “stepping up” opera- 
tions in renal surger}’^, and also indicates 
the wisdom of the operator in not trying 
•to do too much at one time. In many 
cases of calculi the acute septic condition 
must first be relieved. 
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A striking example of clever and con- There is no question but that there is a 
servative surgery is shown in the case of growing field for this sort of management, 
W. Walters. He performed ureterotomy and that lives have been sacrificed in 



Fig. 2. Giant ureteral calculi (taken June 1928). Fig. 3. Giant ureteral calculi (taken March 1930). 

Note increase in size of calculi. 


for the removal of seven stones of .5 to many instances in the past because of too 
2 cm. in diameter accompanied by pyo- much surgery at one sitting. 



Fig. 4. Dendritic calculus in right kidney (taken June Fig. 5. Dendritic calculus in right kidney (yaken March 
1928). 1930). Note marked increase in size. 


nephrosis. He dissected the ureter free and 
brought it out in the flank and later 
performed nephrectomy with recovery. 


While simple nephrectomy for pj'oneph- 
rosis resulting from calculus in the 
lower ureter may cure a certain number of 
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cases, others undoubtedly are likely to 
have trouble with the remaining infected 
ureteral stump containing the calculus. 
A preliminary^ ureterolithotomy in certain 
instances seems logical and necessary^ 
before a permanent cure may'^ be expected 
from nephrectomy^ In a given case of 
ureteral calculi, all factors must be care- 
fullyf reviewed and weighed by the operator 
before any- procedure is decided upon, 
especially’ in the presence of advanced 
renal pathology^ 

After extraction of stones from the 
ureter we believe that the latter should 
be sutured carefully’- with fine plain catgut. 
Repeated experience in py’^elotomy" and 
ureterotomy’ procedures in our own prac- 
tice bears out this point. The contention 
by’- some that the use of sutures invites 
delay’ed healing and tendency’ to fistula 
formation, is not well founded. 

It is interesting to note that a number 
of these giant ureteral calculi failed to 
give colic. In some of them ureteral 
catheters passed to the pelvis without 
difficulty'. A goodly’ number of the re- 
corded cases had had a previous “insuffi- 
cient” appendectomy’, an experience so 
commonly’ found in all ty’pes of renal 
and ureteral calculi. Buerger described 2 
cases of very’ large unilateral ureteric 
calculi, accompanied by’ a large amount of 
periureteral fibrolipomatous formation. 
This is important especially’ in regard to 
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prospective difficulty’ in ureterotomy’ or 
ureterectomy’ in a chronic case. Many 
experienced surgeons have encountered 
similar pathology’ about the pelvis in 
very’ old stone cases. Berry’ has recorded 
an instance of spontaneous perforation 
of a ureter by’ a stone with resultant 
extravasation of urine, sepsis, uremia 
and death. 

One of the largest of ureteral calculi 
is that recorded by’ Jefferson, weighing 
1639 grains. Collinson’s case was almost a 
complete cast of the ureter. Federoff’s 
case measured 19 em. in length. Very 
little is given regarding the chemical 
analy’sis of these giant calculi. It is worthy 
of note also that in some of the cases, the 
stone was somewhat s shaped or hooked 
shaped. This could easily’ add materially’ to 
the difficulties of surgical removal. 

All urologists appreciate the formidable 
problems presented by’ multiple urinary 
tract calculi and their tendency’ to recur- 
rence. While obstruction and stasis are 
proved factors in the etiology’, we believe 
that these factors are almost the exception 
to the rule, particularly’ with stones in the 
upper urinary’ tract. The chief cause may’ 
be summed up in two vague Avords “faulty 
metabolism.” Our hope lies in an cA’er- 
AA’idening knowledge of body’ chemistry’, 
to make possible the preA’ention of stones 
and elimination of mutilating surgical 
procedures. 
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MOMMSEN’S METHOD OF SUBMAXIMAL STIMULATION FOR 

TIBIAL PSEUDOARTHROSIS’^ 

Arthur Krida, m.d., f.a.c.s. 

NEW YORK 


I N 1929' Mommsen published a method 
of submaximal stimulation of ununited 
fractures of the tibia and reported 
4 successful cases. In this paper he shows 
that the relatively maximal stimulation 
involved in weight bearing, even with the 
protections of a brace, may convert a 
delayed union into a pseudo-arthrosis. 
He devised a variation of the well-known 
hammer and dam method of Thomas which 
is simple of application and seemingly 
more effective. 

The method consists in the intermittent 
application of a submaximal stimulation 
of the fracture by light blows on the bottom 
of the heel. A hammer is slung on a pin; a 
string is attached to the handle of the 
hammer, and with this the patient stimu- 
lates his fracture by repeated blows of the 
hammer. The limb is encased in plaster of 
Paris, the hammer device is incorporated 
in it, and a fenestrum is made, e.vposing 
the heel. The patient does the hammering 
sj’Stematicall)'^ for five to ten minutes every 
waking hour, for one to two months. 


Since the train of events and the outcome 
parallel the reported cases, I am showing 
this case here. 

P. A., aged thiitj^-seven. Seaman, U. S. 
Marine Hospital No. 43. 

Histor}’'; August 1926. Simple fracture lower 
third tibia and fibula. In plaster three months. 
Non-union. 

December, 1926. Sliding bone graft, else- 
where. In plaster three months plus. 

Julj'', 1927. Discharged, union reported. 
Returned to work. Ten daj^s later, pain and 
swelling. 

Operation: (elsewhere), August, 1927. Lane 
plate. Plaster three months followed bj' caliper 
brace. Lane plate removed. 

November, 1927 to December 1928, in 
hospital, wearing caliper brace. 

December, 1928, e.\'amined hy mj'self; non- 
union with considerable outward bowing. 
Extensive scar with chronic dermatitis. Opera- 
tion for correction of deformity, as it was felt 
that no bone graft could be done through the 
extensh^e scar. 

May, 1928, discharged to return to work, 
partial union. Worked three weeks, then 
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returned witij pain and sweliinp and a discliarjf- 
ing sinus. 

August, 1929. Mommsen’s hammering device 
applied. Hammering maintained for live 
minutes per hour for eight weeks. 

October, 1929. Examination by Chief t>f 
Surgical Service, .Marine Hospital: union solid, 
no pain. Allowed to walk. 

February, 1930. Examination (Krid.a). Has 
been walking without support for four months 
without pain. Union ajjpears to be firm. A’-ray 
shows tibia! fracture about two-thirds obliter- 
ated by mature callus. 

HEFEKIiXCE 

1. Mommscv, F. .\lccii.mi-'.ch-hioIoai‘.c!ic Gc'-icht- 
spunkte fiir tiiu unblutipc IScIintulIung <lcr 
verziigerten Fr-aklurhoiluna urni FM-udartIir»';t 
mil Ang.abc cincr biologisclicn Hcli.Tntllungs 
merbodc. Ztscbr.J, orlhnp. Cbir., j) ; .•ri-.jSS, 10:0. 

DISCUSSION 

Dr. Mather Clevei_\nd: The condition of 
the skin which Dr. Krida pointed out is an 
interesting complication that we sec frequently 
in these cases of non-union. W'c have had 
several at the Orthopedic Hospital which have 
been helped bj' a pedicle skin graft, removing 
all of the scar and fibrous tissue before doing 
any work on the bone. The circulation is 
therebj' improved verj' considerably. 


Dr. Edgar Oprenheimcr: I think the 
attempt to get the patient to walk early is 
important. Wlicn the leg is held securely in a 
tight cast the weight bc-aring is equivalent to 
the hammering done here with a mallet. By 
this- means wc each turn a large portion of non- 
unions intodel.aycd unions, adequate consolida- 
tion taking place after ten months. I believe 
this to be a local reaction and that constitu- 
tional means are of little value, such .as 
attempts at incre.ased calcium deposit. 

Dr. George R. EcLtorr: I would like Dr. 
Krida to tell what jolting apparatus Dr. 
•Mommsen uses for non-union of the upper 
extremity or what he would himself suggest. 

Dr. Krida, closing: With regard to the 
procedure of what might be called subm.aximal 
stimulation of delayed union of bone elsewhere 
than in the tibia, I would say that .Mommsen's 
experience was based on four fractures of the 
tibia. Of course the femur has been treated by 
Thomas’.s method for many years. It seems to 
me that .Mommsen’s method is an .advantage, 
and that his apparatus might very well be 
used for fractures of the shaft of the femur. I 
h.avc not at the present time a case of non-union 
of the upper extremity bones, but if I should 
get one I will try to rig up some apparatus to 
apply this sort of force. 
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EARLY TREATMENT OF 

CONGENITAL DISLOCATION OF THE HIP 

AT THE ISTITUTO ORTOPEDICO RIZZOLI 


T he Clinic of Professor Vittorio 
Putti at the Istituto Ortopedico 
Rizzoli, Bologna, has won the respect 
and admiration of the orthopedic surgeons 
of this countiy and abroad through its 
surgical accomplishments that are too well 
known to need any introduction whatever. 
The activities at Rizzoli are veiy numerous 
and of such magnitude that they would 
require intensive study for us to appreciate 
their extent and character. As it would be 
inappropriate to attempt a summary of 
them I shall limit mj^ remarks to the one 
subject that Prof. Putti considers very 
important and ver}'^ interesting namely; 
congenital dislocation of the hip. 

Visitors to Rizzoli will never be dis- 


appointed in all the nice things they have 
heard in praise of the institution, and I am 
sure they will never leave without the firm 
conviction that their most ardent support- 
ers could not describe, in word or in picture, 
the charm and beauty of this wonderful 
institution poised on the top of a wooded 
hill in the outskirts of Bologna. They are 
prepared to see a great surgeon exhibit the 
skill that but few men possess, but I am 
sure very few anticipate the full pleasure 
that waits them during their visit. With 
their feelings of regret in leaving, is the 
perfect satisfaction of having seen a great 
man and a great institution. 

Rizzoli receives its name from the 
founder. Dr. Francesco Rizzoli, an eminent 
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surgeon of Bologna, who conceived tiic 
idea of a special hospital devoted to the 
principles of orthopedic surgery. Me deeded 
to the city of Bologna sufiicient funds to 
purchase the present site of the institution. 
The buildings were coinerted from an 
old monastery formerly occupied by the 
Olivetan Monks and parts of the structure, 
erected as early as the middle of the four- 
teenth century, arc still in an c.vcellent 
state of preservation. Aside from the 
necessary improvements to bring the 
buildings up to date, there have been no 
serious alterations of the original plans of 
the monastery, a fact that adds greatly to 
its present attraction. 

The success of carrying out the ideas of 
the founder can largely be attributed to 
Prof. Alessandro Codi^•iIla, whose guidance 
and personal services played a conspicuous 
part in the early organization and sub- 
sequent development of the hospital. He 
continued his great work as Medical 
Director until 191a when the responsibility 
was passed to his very able assistant. 
Prof. Vittorio Putti, who has carried on 
the work with notable success. 

Since the death of Codlvilla the work 
has continued and the institution has 
grown in size and importance. The manj' 
achievements of Codivilla in bone surgery, 
tendon transplantation and congenital 
dislocation of the hip, etc. play an impor- 
tant part in the theories and technic that 
govern in the institution todaj’. The3" have 
been supplemented by the many con- 
tributions of Prof. Putti and brought to 
the high degree of perfection that has 
earned for it the enviable reputation of 
the “best orthopedic hospital in Europe.” 

Rizzoli is more than a hospital; it is an 
institution of a national character. It was 
conceived with a generous motive, fostered 
in an atmosphere of medieval charm and 
guided through its years of development by 
men of great ability who inherited their 
traditions and learning from the famous 
medical school of Bologna, of which it 
forms a part today. 

There is something about the institution 


that is din’erent, something that is impres- 
sive. An atmosphere of romance is evident 
about the old monastery buildings and the 
beautiful grounds. The old cloisters and 
former dormitories attract attention and 
imbue us with a sense of reverence. There 
is calm dignity in the manner and appear- 
ance of the members of the organization 
and, in the wards, and in the various 
departments of the institution, there is 
noted an expression of ellicicncy that is 
without deliberation or effort. An unseen 
force directs the activities of the hospital 
and finds expre.ssion in the spirit and 
pensonality of the staff. It is a “one man 
show” and the driving force is Prof. 
Putti. 

He has a courteous and friendly manner 
and takes great pleasure in receiving the 
many \'isitors who come to Rizzoli from 
all parts of the world. He is untiring in his 
capacity for work not only as Surgical 
Director, but also as efficient administrator 
of this institution, which takes a fair 
amount of his attention. After speaking 
with him and seeing him work, it is quite 
easy to form the impression that you have 
met with a genius in the conception of the 
broad principles of orthopedic surgery, and 
an artist in the execution of its technic. 
He takes great pleasure in discussing the 
interesting buildings or surgical activities 
that appeal to his visitors, but the subject 
that arouses his greatest enthusiasm is: 
congenital dislocation of the bip. 

Visitors arc impressed with the great 
number of patients who apply for treat- 
ment at the Istituto Rizzoli. Between 
1899 and 1927 there were 257S patients 
in whom 3685 dislocations were treated. 
A review of the statistics furnished by 
Prof. Putti makes it apparent that this 
abnormality is far more frequent in Italy 
than in America. It may be further ob- 
served, that patients come to Rizzoli 
from all parts of Italy. This abnormality 
is met most frequently in the northern 
provinces, to a lesser extent in SiciR, 
while in the extreme southern part it is 
infrequently reported. The geographical 
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distribution in Italy compares to a similar 
distribution reported in the southern de- 
partments of France. 

The localization and frequency of its 
occurrence have not been clearly explained, 
although the observation has been amply 
verified. Knowledge of the deformity 
seems to be prevalent among certain 
sections of the population in Italy and is 
passed from one generation to another, 
along with the mysteries of folk lore and 
superstitions. Fear of its presence ma}' 
cause the young mother to suspect the 
deformity at the age of walking, and in 
certain instances at an earlier period. 
The hereditary and familial characteristics 
of congenital dislocation of the hip keep the 
parents in these sections alive to the 
possibility of its occurrence, which aids 
materially in the early diagnosis of the 
deformity. Recent reports from the institu- 
tion published in November, 1929, show 
a direct heredity in 6.5 per cent and a 
familial occurrence as high as 16.9 per cent. 

While these facts are of interest in aiding 
the early diagnosis, the}’- are, in a measure, 
somewhat minimized in importance by 
the very constructive and efficient cam- 
paign of education that was begun over 
ten years ago. With the untiring efforts of 
Prof. Putti it has been carried on through 
the co-operation of medical and surgical 
societies, colleges, schools, health workers, 
nursing and lay organizations to bring 
to the attention of all parents the preva- 
lence of its occurrence, its diagnosis and 
the means by which the child may secure 
treatment at the earliest possible age. 

There is a concerted effort to recognize 
and treat the deformity at the minimum 
age period. By this means Prof. Putti 
hopes to controvert some existing beliefs, 
in regard to the treatment, that will bring 
the deformity in line with the management 
of congenital abnonnalities found else- 
where in the bodv. It is most gratifvins: to 
find that the campaign is already bearing 
fruit, as the recent reports show definite 
progress in lowering the minimum age 
period when treatment was established. 


Forty-seven per cent of cases were treated 
before the termination of the third year. 
Two and one-half were treated before the 
termination of the first year of life, while 
between the ages of three and six 29 per 
cent were treated. These figures demon- 
strate the success of his efforts to place the 
treatment of congenital dislocation on a 
scientific basis. It also emphasises, that 
greater success may be expected as the 
educational propaganda becomes more 
widely known. 

A careful review of the report shows a 
similarity to the figures reported from other 
sources in which the female sex pre- 
dominates in a ration of about 5 to i. 
It differs in the fact that bilateral dis- 
location was found in 42 per cent of the 
cases, which is somewhat higher than the 
figures of other clinics. This has led Prof. 
Putti to believe that this group is more 
frequent in its occurrence than is generally 
believed. 

PHYSICAL SIGNS 

The early ph}’sical signs may be detected 
by encouraging the mother to relate fully 
the pecularities she has noted in the 
actions of the child. Too much emphasis 
cannot be given to this method of examina- 
tion, as it is often found that the clue to the 
deformity comes from the mother. She 
may state that the child shows a disin- 
clination to use the leg with the same 
freedom as the normal one. This may be 
seen during bathing or dressing when it is 
more evident than at any other time and 
if an attempt is made to stand the child on 
its feet, weight bearing is avoided. A 
defa}^ in the usual time w'hen walking 
should begin is often an incentive to bring 
the baby for examination. 

An examination at this time shows the 
presence of irregularities in the inguinal 
and gluteal folds and in the skin fold 
of the leg. On the side of the deformity 
there is an increase in the number and 
a proximal displacement of the folds 
of the leg as compared to the normal 
side. The inguinal fold is deeper and 



3/2 


AiiU'ric.nn J<jurnal of Siirr<'r.v 


Editorials 


Nfr.itfM;*, 1920 


longer on the disloeated side and on the 
posterior surface of the pelvis it may he 
noted that the gluteal fold extends further 
outward toward the lateral surface of the 
body. The subcutaneous tissue of the 
buttock is not quite so linn and the feel of 
muscle tone is not as noticeable as on the 
normal side. The outline of the trunk and 
extremities shows an angulation at the 
trochanteric line instead of the graceful 
curve of the normal hip and thigh. 

Examination of the hip, with the knee 
c.xtended, shows a restriction of motion in 
abduction and internal rotation. It is more 
easily detected by grasping the flexed knees 
in both hands while abducting and rotating 
the thighs. In either of these positions 
there is a distinct resistance in the abnor- 
mal hip that is easily felt. In very young 
children great reliance cannot be placed 
on one’s ability to determine the absence 
of the femoral head anteriorly or its 
abnormal position posteriorly, as these arc 
uncertain tests in infants, especially under 
the age of one. 

It is more difficult to make the diagnosis 
of bilateral dislocation in the very early 
cases. However, if one trains his eye to 
obserx’^e the following signs he may note 
evidence that makes the diagnosis more 
than a suspicion, 

1. In the erect position it is obserx'cd 
that the internal margins of the thighs 
do not come in contact with one another 
at the perineum. 

2. The profile of the hips shows a curx^e 
less uniform. 

3. The inguinal folds are definitely 
increased in depth. 

4. Both extremities are externally ro- 
tated, a very important sign and in itself, 
of sufficient importance to suggest an 
x-ray examination of the hips, 

X-RAY EXAMINATION 

The x-ray is an invaluable aid in the 
very early diagnosis and the characteristics 
of the deformity may be detected with 
practice and experience. The unusual 
ability possessed by Prof. Putti in the 


interpretation of the x-ray film has con- 
tributed greatly to the early diagnosis 
of the deformity. It is by this method of 
examination that he hopes for even greater 
success in the future. 

Tlic points of importance in the inter- 
pretation of the .x-ray arc the following: 

1. Alteration of the angle formed by the 
roof of the acetabulum. 

2. Absence or diminution in size of the 
nucleus of the center of ossification of the 
femoral head. 

3. Changes in the contour and position 
of the femoral head in its normal relation 
to the acetabulum. 

After the age of walking additional 
physical signs may be noted in the presence 
of an abnormal gait, positive Trendelen- 
burg sign on the side of the deformity, 
the detection of the abnonnal position 
of the femoral head of the femur and the 
incqualitj' of the length of the extremities. 
It is between the age of walking and up 
to the end of the third year that the 
majority of cases arc treated. 

TREAT.MENT 

Prolonged Abduction: The treatment of 
congenital dislocation offers an orderly 
sequence of thought in the application 
of the various methods available. In 
general it may be stated that children 
under one year of age are not desirable 
subjects for manipulative reduction nor, 
in the mind of Prof. Putti, is the manipu- 
lation indicated. From experiences and 
practice it has been obserx'ed that excellent 
functional and anatomical results can be 
obtained by placing the legs in full abduc- 
tion and maintaining this position for a 
sufficiently long period to keep the femoral 
head in contact with the acetabulum. 
Six to eight months is the practice at 
present and as further experience is gained 
a more definite period may be determined 
upon. In this regard Prof. Putti feels that 
spontaneous reduction is even possible 
in certain instances. 

The child is placed in a position of 
extreme abduction at the hip joints which 
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is maintained by a triangular mattress 
securelj^ strapped to the child’s legs from 
the pelvis to the feet. It is worn continual^ 
and removed only for the demands of 
nature. These children may be seen 
about the clinic suspended from the 
mother’s side, her arm about the child’s 
axilla and the legs held fully abducted 
across the mattress. There is not the 
slightest evidence of discomfort to the 
child and no apparent hardship to the 
mother in following this method of 
treatment 

Prof. Putti recently reported on these 
cases at the joint meeting of the British 
and American Orthopedic Societies held 
in London last July. At that time he 
expressed his views on the results of the 
treatment and I am sure his confidence 
in, and satisfaction with, the method is 
well known to you. 

Treatment by Manipulation: Manipu- 
lative reduction is the method of choice 
below the age of three years, although 
in exceptional cases it may be used in 
children up to six or seven. In the latter 
cases it is undesirable because of the 
necessary trauma usually associated with 
forceable manipulation of the femoral 
head into the acetabulum. 

This conservative method of treatment 
meets with the full requirements for the 
excellent results they have thus far 
obtained, except for a very small per- 
centage of cases treated by open surgical 
reduction. The technic of the manipulation 
is that described by Pad and has been 
used in the cases reported by both Codivilla 
and Putti. The manipulation of Pad 
is short and is performed as gently as it 
can possible be done and is not preceded 
by the prolonged stretching of the peri- 
articular structure as in the case of the 
Lorenz method. The time consumed is, 
on the average, less than two minutes 
from the beginning of the manipulation 
to the application of the cast. The apparent 
ease of reduction is most impressive and, 
though the time consumed in the manipula- 
tion is very short, there is no appearance 


of haste or of excessive force in the move- 
ments, After the reduction the technic 
follows that of Lorenz with certain 
modifications. 

Immobilization: In the first position 
of immobilization the leg is placed at 90° 
flexion and full abduction with slight 
external rotation, which position is main- 
tained for three months. In bilateral cases 
both legs are enclosed in the cast and in 
unilateral cases one leg is immobilized, 
with the cast extending from the costal 
margin to the lower third of the leg. 

The second position of immobilization 
reduces the angle of flexion about 25°, 
and with it the position of abduction is 
lessened while the thigh has been changed 
from external to internal rotation. This 
second position is also maintained for 
three months during which the child is 
given certain freedom of position, b}^ being 
allowed about the wards in specially con- 
structed chairs. 

The intermediate stage between the 
first and the second positions, which is 
from five to seven days, permits the 
gradual change of the leg from external 
to internal rotation without the assistance 
of anesthesia or manipulation. It is accom- 
plished with the child in bed and with 
gradual surface traction applied to the 
extremity. 

At the termination of the second position 
a careful examination is made of the 
per-articular structure of the hip joint 
to determine the period when motion 
may be permitted. Experience guides 
in the future care of the case but it is 
noted that muscle spasm usually dis- 
appears rather quicki}'- in the fa’\'-orabJe 
cases. In less favorable cases there remains 
an indefinite period of reflex muscle 
spasm and contraction that leads one 
to be more cautious in starting motion 
in the joint. 

The third stage is devoted to motion 
in the favorable cases at the end of the 
sixth month. Freedom of motion is per- 
mitted as a therapeutic test while the 
child is still in bed and careful observations. 
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supplemented by .v-ray examination, are 
made during this period. As the case 
progresses the child is encouraged to 
perform a series of passive and later active 
movements over a period of two weeks. 
If all is favorable the child is allowed out 
of bed and, carefully guarded bj'' expe- 
rienced nurses, it is placed in the upright 
position on its fully abducted legs and 
encouraged to take its first steps in walking. 
This is a very critical period and every 
movement of the child is watched with 
great care bj' the doctors and nurses. 
Further functional recovery is aided bli- 
the application of physiotherapeutic meas- 
ures, consisting of dry surface heat and 
massage, and later a course of active 
exercises. These patients ma}'^ be seen 
daily in the gj^nasiimi with their legs 
in full abduction and internal rotation, 
learning new steps in walking with the 
aid of perambulators. 

The children are always under the ver}’’ 
watchful eye of Prof. Putti and his 
assistants, who are ever alert to detect 
unfavorable signs that might develop 
in the period of functional recover3^ 
An event of great importance, which is 
constantly guarded against, is the occur- 
rence of subluxation. This is very infre- 
quent as the entire surgical and nursing 
staff are thoroughly familiar with the 
phj'sical signs that precede it and are 
ever read}’’ to apply the necessary measures 
to prevent it. The development of increas- 
ing muscle spasm, associated with slight 
flexion, adduction and internal rotation 
of the leg, is sufficient indication to dis- 
continue motion and to place the child 
in bed with surface traction restored. 

In a few cases the limited motion and 
muscular rigidity that is present when 
the cast is removed, will persist beyond the 
average period in spite of local treatments. 
In this instance the application of a hip 
spica to the sound side, will in most 
instances, hasten the functional recovery. 
The average case should be well along 
the road to functional recovery at the 
end of the ninth month, although patients 


remain under very careful obser^’ation 
in the follow-up clinic for years. 

Operative Treatment: While it is by 
far the least frequent method of treatment, 
nevertheless it is important to mention 
the surgical indications for open reduction 
as employed at Rizzoli. The statistics 
show that the number of open reductions 
over a period of twenty-nine years is 
slightly over 4 per cent of all cases. 

Open surgical reduction is expressly 
performed for the reduction of the femoral 
head onl}^ after failure of manipulation. 
The technic of Prof. Putti for the open 
reduction is, I am sure, well known and 
needs no elucidation. It may be stated, 
however, that the period of immobilization 
is considerably reduced, the average being 
three months. The most favorable period 
for operati^’e reduction is up to six years 
in the unilateral dislocations four years 
in the bilateral dislocations. 

When an operation is performed for a 
recurrence of dislocation it is usually in 
two stages: first, the manipulative reduc- 
tion followed by immobilization in plaster 
for a period of three months; secondly, 
the open approach with the formation 
of a shelf of bone curled down from the 
side of the ileum in close proximity with the 
femoral neck. This form of limited sta- 
bilization has been quite successful in the 
cases on which it has been tried. 

When the favorable period of operation 
has passed difficulties arise that are often 
puzzling. The factors that lead to the 
determination of the proper procedure 
are not based solely on the anatomical 
displacement of the femoral head and its 
subsequent deformity, but rather on the 
individual peculatities and environment 
of each case. In this instance the judgment 
of the experienced surgeon may not only be 
required, but may be sorely tried, to estab- 
lish a satisfactory method of treatment. 

In late cases in which a reduction has 
not been accomplished, and this group 
includes the neglected cases between the 
ages of fifteen to twenty years, it is the 
practice to do an open operation to stabilize 
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the hip, remove pain usually of an arthritic 
character, and to improve function without 
attempting a reduction. The one most 
frequently done is the Lorenz bifurcation 
operation. In some cases arthritic pain is 
present at an early date and in these 
it is necessary to adopt some surgical 
measure, even under the threat of pos- 
sible ankylosis, in order to secure relief 
from pain. In veiy exceptional cases the 
measures used have even led to an 
arthroplasty. 

There remains another group, that has 
passed the operative period, in which the 
dislocation persists and the disability is 
great. I have in mind the neglected cases 
of patients who have grown to full woman- 
hood who sometimes come to the clinic 
for treatment. In this type one should 
have the courage and good judgment to 
follow a course of judicious neglect, for 
in the final analysis, there is little or 
nothing that can be done that would 
improve their condition. 

A word may here be said of the cases 
grouped under the heading of subluxation. 
Such patients are usually \ery troublesome 
because of the constant pain, indefinitely 
localized, but nevertheless seriously inter- 
fering with the comforts and happiness 
of the patient and, to a lesser degree, 
the functional disability. They are very 


trying, as the surgical Indications are not 
clearly defined and the functional and 
anatomical disability of such a character, 
that one would hesitate at operative or 
manipulative treatment. Some success has 
been obtained with these with the limited 
stabilization of the shelf operation. 

The published results of congenital 
dislocation of the hip from the Istituto 
Rizzoli are ^'er^■ well known and I am 
sure that many have had the pleasure of 
witnessing, at first hand, the remarkable 
accomplishments of Prof. Putti. His reports 
of success in over 90 per cent of unilateral 
and over 60 per cent bilateral cases are 
worthy of profound admiration. 

His technic is perfection in the art of 
manipulative surgery. The number of 
cases treated and the equipment provided 
for their care is impressive. The skill 
and dexterity with which his manipulations 
are performed are a revelation. His logical 
and clear-cut conception of the entire 
course and progress of congenital dis- 
location of the hip and his successful 
efforts in personally arousing the enthusi- 
asm of his co-workers, to establish the 
early diagnosis and treatment in this 
dilficult and most interesting field of 
orthopedic surgery, are accomplishments 
at which we can truly marvel. 

William G. Doran, m.d. 


THIRD INTERNATIONAL CONGRESS OF RADIOLOGY 
PARIS, JULY 27 TO 31, 1931 


T he five United States Delegates to 
the Third International Congress of 
Radiology met in Detroit, July 23, 
1930, for the purpose of dlscussingways and 
means of distributing the limited number 
of scientific contributions to the Paris 
Congress. 

It was unanimously decided that all 
applicants should mail data regarding 
their prospective contributions to the 
secretary Dr. Edwin C. Ernst, Beaumont 
Medical Building, St. Louis, Mo. 


The scientific program of this Congress 
will be divided into six sections as follows: 

1. Roentgen diagnosis. 

2. Roentgen and Curie-therapy. 

3. Radiology. 

4. Radio-Physics. 

5. Natural and Artificial Heliotherapy. 

6. Medical electrologv. 

All requests for contributions must 
include the full title, name or names 
of the essayists, together with a brief 
abstract not to exceed 400 icords. 
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The local committee of five will review 
and make the necessary recommendations 
to the international committee, but in. 
addition, whenever it may be deemed 
expedient, the opinion of other radiologists 
and specialists will be invited in helping 
to pass judgment so that an impartial 
decision may be reached in the interests 
of the best possible representation from 
the United States. 

President Antoine Beclere has informed 
your committee that each contribution 
will be limited to fifteen minutes maximum. 
Furthermore, should the communications 
submitted by the respective countries 
be too numerous that the international 
committee in Paris reserves the right 
to limit their number even though the 
local committee had accepted such 
contributions. 


The Congress will hold its meetings 
in the Sorbonhe. As to hotels, the Com- 
mittee on Arrangement believes that many 
of the delegates will prefer to choose 
their own hotels, and so no special hotel 
has been designated as headquarters for 
the delegates. All physicians will be 
welcome at the Congress. 

The delegation from the United States 
of America includes Dr. Albert Soiland, 
delegate from the American Medical Asso- 
ciation, who is chairman of the committee 
for the United States, Dr. Douglas Quick, 
from the American Radium Society, Dr. 
George E. Pfahler, from the American 
Roentgen Ray Society, Dr. E. C. Ernst, 
from the Radiological Society of North 
America, and Dr. James T. Case, from the 
American College of Radiology. 

James T. Case. 




Subscribers to visiting ?iew Tor\ City are invited 

to ma\e the office of the publishers, Paul B. Hoeber, Inc., 76 Fifth Avenue, T^ew 'Torl^, 
their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reset' 
vations will gladly be made for those advising us in advance; kindly advise in detail as to 
requirements and prices. List of operations in T^ew Tor\ hospitals on file in our office daily. 
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“MURPHY BUTTON 


CC A^'^ong those Avho knew him well he 
was admired and deeply respected 
rather than loved. Except to a very 
few he was not genial nor responsive in 
friendship. . • . Murphy was beyond ques- 
tion tlie greatest clinical teacher of his day, 
anyone who listened to him can never 
forget the experience.” These words are 
from the pen of Moynihan, the world- 
famous Leeds’ surgeon. 

John Benjamin Murphy was born on 
December 21, 1857. He graduated at the 
age of tn’ent^’-tn’o years from the Rush 
Medical College. He then interned at the 
Cook County Hospital. After less than two 
years spent as an interne he went into 
practice with Dr. Edward W. Lee. Two 
years later he went to Germany to further 
continue his studies. He remained on the 
Continent about a year and a half. He 
then returned the Chicago and resumed the 
practice of surgcr3^ 

His first appointment was to the surgical 
staff of the Cook County Hospital and the 
Alexian Brothers Hospital of Chicago. In 
1905 he was appointed to the Chair of 
Surgery at Northwestern University. This 
he held until his death. Also, he taught 
surgery in the University of Illinois, and in 
Rush Medical College. 

Murphy was a Regent and one of the 
founders of the American College of 
Surgeons. 

He was a voluminous writer. It would be 
futile to attempt to list the papers and books 
and special chapters of which he was author. 


The diagnostician accepts as common- 
place Murphy’s first percussion for diag- 
nosis in kidney disorders, the hammer 
stroke percussion in gall-bladder disease, 
also his deep grip palpation in suspected 
gall-bladder patholog}", the piano stroke 
percussion to detect free peritoneal fluid, 
and his comparative bimanual examination 
to determine various degrees of rigidity. 
Every Doctor of Medicine knows of the 
“Murphy Button” though he may never 
have seen one — and today the “Murphy 
drip” still enjo3's a wide application in 
postoperative treatment. 

Murphy was a brilliant teacher. He was 
a deft and skillful and resourceful surgeon. 
One criticism may be ventured. He did 
not train j’ounger men to take up his 
work where he left off and become nearly 
as great as he. 

Murphy’s honors were manj*. He 
received honorary degrees from the Uni- 
versity of Notre Dame, the University of 
Illinois, and the University of Sheffield, 
England. He was one of the first to note 
and preach the need of making an earl}' 
diagnosis in acute appendicitis and then 
resorting to an early operation. His field 
was the entire body but he did specially 
brilliant work on the gall bladder, intesti- 
nal tract, blood vessels, and bones and 
joints. 

At the height of his fame and usefulness 
he died at the age of fifty-nine years on 
August II, 1916. 


^ 113 ^ 


T. S, W. 
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BOOKSHELF BROWSING 

FIFTIETH JUBILEE OF THE SOCIAL AND SCIENTIFIC 
ACTIVITY OF THE EMERITUS PROFESSOR OF 
SURGERY V. I. RAZUMOVSKY 

N. N. NazAROFF, M.D.* 

SARATOV, RUSSIA 


M ay 25, 1930, scientific Russia, 
especially the medical profession, 
is uniting to celebrate the fiftieth 
anniversary of the medical and scientific 
work of the veritable patriarch of Russian 
surgery. Prof. V. I. Razuniovsky, who 
was born in 1857 in a poor Russian village. 

In 1880 Prof. Razumovsky was gradu- 
ated from the medical school of Kazan 
University. In 1884 he was appointed 
assistant professor having completed a 
work on atrophic processes in the bones 
after nerve dissection; and in 1887, when 
he was thirty, he was offered the chair 
of surgerJ^ 

The first twenty-five years of Prof. 
Razumovsky’s scientific activity were spent 
in Kazan University and when the scien- 
tific world in 1906 celebrated his twenty- 
fifth anniversar}^ the reports on his quarter 
of a century of work demonstrated the 
importance of his achievements. 

At that time he had already created a 
school and raanj'- of his pupils are now 
distinguished scientific workers in Russia. 
Prof. Razumovskjf’s talented pupils, many 
now professors, have made important 
contributions to the surgery; thej^ have 
written monographs on experimental sur- 


gery which are considered complete scien- 
tific manuals of surgety (Profs. Tikhoff, 
Opokin, Bogoluboff and others) and they 
have written books which became the 
texts for the younger generations of 
Russian physicians. At the same time 
Prof. Razumovsky himself is an author of a 
great number of monographs and other 
works of classic perfection, such as for 
instance his work on the surgical treat- 
ment of Jackson epilepsy* (the use of 
electrodes for determination of the motor 
cortical centers Prof. Razumovsky' first 
tried in 1894), on his method of suturing 
the bladder- and making temporary su- 
tures,* his plastic operations on the bones'* 
of the foot and his conservative operations 
on the testis,* all of which date from this 
period and are described in all manuals 
of surgery. He was the first to make 
observations on the operation for dissection 
of nerve roots behind Gasserov’s ganglion 
in the neurology of nervus trigeminus.® 
A great achievement of Prof. V. I. Razu- 
movsky at that period was his editorial 
work in RussiaJi Surgery (7 volumes, 
1902 to 1916), a voluminous publication 
to which Russian surgery and general 
science owe much for their growth. Even 
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then invisible cords united thousands him as a prominent surgeon even in the 
of physicians and surgical centers with one early years of his clinical and scientific 
headquarters of which he was the Inspiring career. Later, the leading figure in Euro- 



Prof. V. I. Razumovsky. 


director. His fame as a most humane 
physician and most skilled of surgeons 
spread up and down the Volga and even 
beyond. Thousands of patients sought him 
to get cured of their ills and to receive 
valuable advice. Prof. V. I. Razumovsk}^ 
was one of the first among the Russian 
surgeons to develop perfect asepsis. He 
reached a high degree of perfection in 
his surgical technic, operating upon all 
the organs of the human body. Even then 
he had a good scientific reputation in 
Western Europe. Prof. Billroth recognized 


pean surgery at that time. Prof. Bergmann 
(Berlin), greeted Prof. Razumovsky on 
the day of this twenty-fifth anniversary 
with a telegram, recognizing his great 
contributions to science. Congresses of 
Russian surgeons elected Prof. Razu- 
movsky their honorary chairman (Second 
and Third Congresses), as well as the 
general congresses of physicians in memory 
of N. I. Pigrogolf. Many scientific societies 
worked under Prof. Razumovsky’s guid- 
ance and were flattered to have him 
their honorary chairman. Students looked 
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upon him as an eminent teacher and 
clinician, and, going away to remote 
parts of the country, these thousands of 
young physicians carried away in their 
hearts a bright image of him, of his teach- 
ings and of his motto; “Science is knowl- 
edge which endeavors to find the truth.” 
Prof. Razumovsky kept up a close relation 
with Western Europe by making frequent 
trips to various foreign countries and 
through personal friendship with manj;^ 
prominent European surgeons. He gave 
preference to the clinics of Billroth, Albert, 
Bergmann and others. The best foreign 
periodicals have published many of Prof. 
Razumovsky’s works.* 

In the second half of his fifty years of 
scientific work Prof. V. I. Razumovsky 
devoted most of his colossal energy, 
experience and knowledge to the organiza- 
tion of various scientific centers in the 
remote provinces of the country in accord- 
ance with his idea of “throwing scientific 
knowledge to the wide masses of popula- 
tion.” Prof. Razumovsk}^ undertook the 
problem of organizing a University in 
Saratov which he carried out to a successful 
end in 1909. As the President of Saratov 
University, a builder of it, the organizer 
of all the scientific life of that city, he gave 
much time, effort and energy to it. This 
school became the center of learning for a 
large region. 

In 1914 the World War called on Prof. 
Razumovsky to supersdse field surgery on 
the extensive Caucasian front. In this case, 
as ever, working with the ideals of Pirogoff, 
Prof. Razumovsky achieved a wonderful 
development in military" sanitarj- work. 
The crippled and the wounded found in 
him the rare combination of vast knowl- 
edge and experience with love for his fellow 
sufferers, and he strove to alleviate their 
pains as much as was humanly possible. 
The war over, when cultural work was 
again made possible. Prof. Razumovsky 
was called upon to organize two more 
universities, one in Tiflls and one in Baku. 

* Arch. J. klin. Cbir., Russ. med. Rundschau and 
others. 


Among the peoples of the Caucasus the 
name of Prof. Razumovsky has entered 
oral tradition, for he has kindled in their 
hearts the sacred flame of knowledge. The 
first scientific works of these universities 
were dedicated to him and he is invited to 
all their academic fetes as their “father.” 

In 1920 Prof. Razumovsk3'^ left the 
Caucasus, returning to Saratov, and re- 
sumed his clinical work as the Director of 
the Saratov Surgical Clinic. The school 
again produced under his guidance many 
a scientific worker. His pupils go out 
organizing surgical work among the vast 
masses of population and creating new 
surgical centers. 

Prof. Razumovsky is at present espe- 
cialty interested in America because of 
her colossal progress in scientific surgery. 
He is very well familiar with the works of 
American surgeons. Dr. Sennwas his friend 
and the two admired each other as scien- 
tific workers in the field of surgery'. He 
follows up all the new tendencies in general 
scientific thought. He was ever attracted by 
the philosophical sciences and he is still 
now plunging into their depth. He has an 
excellent memory. 

When he operates on a patient. Prof. 
Razumovskj^’s attitude is verj'^ klndlj’^ 
and his first thought is to be careful not 
to hurt the patient. His personality, 
marked with affability, sociability, kind- 
ness to his patients, makes him a general 
favorite. 

His fiftieth anniversary finds him 
physically strong. Prof. Razumovsky’s 
mode of living is well worthy of admiration 
and imitation. A profound understanding 
of the laws of physiology, the laws of life, 
is reflected in the wise simplicity of his 
environment, in the order of his day, in his 
habits and all his doings. He is an ardent 
advocate of physical culture and has 
developed his own system of physical 
exercises through which he goes daily 
without fall. We have no doubt that for 
many long years to come we shall see him 
strong and healthy in body and spirit. He is 
now seventy-three years old. 
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Prof. Razumovsky’s attention as a 
scientist is now centered on the problems 
of lessening pain. He is at this moment 
gradually working out step by step this 
problem of lessening human suffering. 

Prof. Razumovsky is an ornament to 
Russian surgery. And not of Russian 
surgery alone. He has been elected an 
honoraiy member of many foreign surgical 
societies. The Russian Surgical Society, at 
the Congress of 1929, offering a prize, in the 
name of Razumovsky, for the best work 
in general surgery, has decided to celebrate 
the anniversary of this venerable savant 
at the Moscow gathering in the spring of 


1930, when they expect Prof. Razumovsky 
to give them an address on higher medical 
education in Russia. 

REFERENCES TO WORKS OF RAZUMOVSKY 

1. Zur Frage der Trepanation bei corticaler Epilepsie. 

Arch. J. klin. Cbir., 67: 1902. 

Zur Frage der chirurg. Behandlung der corticaler 
traumati scher und niclit traumatischer Epilepsie. 
Idem., p. loi, 1913. 

2. Russk. Vrach, 1893; Chronicles of Russian Surgery, 
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BOOK REVIEWS 


Medical Leaders. From Hippocrates 
to Osier. By Samuel W. Lambert, m.d., and 
George M. Goodwin, m.d. 349 pp., 32 
illus., Indianapolis, Bobbs-Merrill Co., 
1929. 

This is in reality a “popular” history of 
medicine, arranged chronological!}' according to 
the reigns of the kings of science. The authors 
have done a good piece of work. It would be 
unfair to look upon this book in the same way 
as one does upon a Garrison or Sudhoff His- 
tory. The intention is obviouslj'- to give a quick 
resume of the high spots of medical history and 
at the same time perhaps to stimulate interest 
in further reading. Both of these objects have 
been well accomplished and we hope that the 
book is having the widespread sale that it 
deser\'es. 

A Practical Medical Dictionary. By 
Thomas Lathrop Stedman, a.m., m.d. Ed. 
II, 1233 pp., illus., N. Y., William Wood 
& Co., 1930. 

Stedman’s Medical Dictionary, now in its 
eleventh edition, has always appeared to the 
reviewer as “the best”and the new edition 
lives up to its previous reputation. The absence 
of terms like eiKepbalograpby, gangliot^ecfoiny, 
rieokinetic, urography and others is a bit dis- 
couraging but perhaps there is a good reason 
for the omission. As ve^ilriculography is to be 
found, perhaps the missing words will be 
included in the next edition. It is also dis- 
appointing to find that the reticulo-endothelial 
system must be looked for under “sj'stem” 
rather than under “r” as in other dictionaries. 
However, probabL no one dictionarj'^ can be 
made to please everybody and undoubtedly 
the Editor, who writes a very interesting and 
aggressive Preface, has much better reasons for 
his action than the reviewer could possibly 
have for criticism. Therefore Stedman continues 
to be our favorite dictionary. 

Rose and Carless’ Manual of Sur- 
gery for Students and Practitioners. Ed, 
by Cecil P. G. Wakeley, f.r.c.s., f.r.s., 
and John B. Hunter, m.c., f.r.c.s. Ed. 13, 
1631 pps., 707 illus., 19 coi. pi. N. Y., 
William Wood & Co., 1930. 

It was a peculiar sensation to pick up the 
thirteenth edition of “Rose and Carless’ 


Manual of Surgery.” “Good Heavens,” said 
we, “how stout our old friend is getting to be.” 
But after some time spent in renewing old 
acquaintanceship the fact has been revealed 
that our friend has indeed matured with age 
and it is amusing to read the first lines of 
Mr. Carless’ Foreword in which he says: “It 
is with very mixed feelings that I sit down to 
write a Foreword to this the thirteenth edition 
of ‘Rose and Cariess,’ which for me is in 
reality a valedictory message. I am proud and 
happy to have been permitted to send out 
twelve editions during the past thirty-two 
years, and throughout this long period the book 
has retained its popularity, and has, I trust, 
fulfilled the purpose with which it was origi- 
nall}' conceived — viz., to serve as a textbook 
for students preparing for their examinations, 
and also to be of use to practitioners when face 
to face with surgical problems in after-life.” 
Mr. Rose has already departed and now Mr. 
Carless speaks of his valedictor}’’ message. 
Messrs. \Vakele3' and Hunter now usurp the 
places of honor on the title page and as these 
gentlemen are fortunate in their predecessors 
as editors and authors, so are Messrs. Rose and 
Carless fortunate in their successors. A careful 
perusal of the book leaves us with a feeling that 
the thirteenth edition is the best yet and we 
wish and prophesy for the new "Y^akeley and 
Hunter ” the same success during the next three 
decades that the “Rose and Carless” has had in 
the last thirty years. 

Die Chirurgie. Ed. by Prof. Dr. M. 
Kirschner and Prof. Dr. O. Nordmann. 
Band n, 2. Teil. Die Operationen an den 
Knochen und Gelenken. By Dr. A. 
Winkelbauer. 199 pp., 97 illus. & col. pi. 
Berlin, Urban & Schtvarzenberg, 1930. 

This twenty-ninth number of Die Chirurgie 
is quite on a par with the previous numbers. It 
covers thoroughly and completelj'^ the opera- 
tions on the bones and joints, with, as is usual 
in this work, a complete bibliography. Each 
number as it is received makes one more and 
more impatient to have the complete work at 
hand for reference. 

Diseases of the Skin. A Text-Book for 
Practitioners and Students. By George 
Clinton Andrews, a.b., m.d. 1091 pp., 988 
illus., Phila., W. B. Saunders Co., 1930. 

382 



New Series Vol. X. No. 2 


Book Reviews 


American Journal of Surgery 


383 


Here is a thoroughly modern and up-to-date 
book on the diseases of the skin, written by a 
man with experience and literary ability. There 
are almost a thousand illustrations, all of them 
carefully selected. The sections on roentgen 
and radium treatment and surgical diathermy 
are terse and yet complete. All in all this is 
as good a reference book on dermatology as we 
have seen in a long time and one which every 
surgeon will be the better for having — if he 
uses it. 

Reminiscences of George Martin 
Kober, M.D., LL.D. Vol. I. Publ. Under 
auspices of Kober Foundation, Georgetown 
Univ., 429 illus., 1930. 

Dr. Kober’s “Reminiscences” are more than 
a biography. With active and thrilling years 
to look back upon, he minimizes his own 
activities and uses them mainh' as a peg on 
which to hang the story of the growth of medi- 
cine and medical men during his lifetime. His 
account of the Western Indians and their 
medical practices will, in itself, make this a 
work of reference. 

It is tempting to give a long resume of this 
volume, but suffice it to saj'’ that here is a work 
from the reading of which every medical man 
will derive untold pleasure. It is much more 
fascinating than the average fiction of today, 
and than most of the iconoclastic biographies 
so popular at present. No physician will put 
this volume doAvn without feeling a greater 
respect than ever for the good old-fashioned 
“general practitioner.” 

The Pathology of Diabetes Melli- 
Tus. By Shields WaiTen, m.d. Foreword by 
Elliott P. Joslin, m.d. 212 pp., 83 eng., 2 
col. pi., Phila., Lea & Febiger, 1930. 

The following paragraphs from Dr. Joslin’s 
Preface present the picture of this book better 
than anything the reviewer might say: 

A Monograph upon the Pathology of Diabetes does 
not appear redolent of hope, but as I have watciicd 
sentences, paragraplis and ideas fresh results of liard 
and thoughtful ^York go into this volume, 1 have seen 
hope creeping in too, and .at length h.avc realized ih.at 
this is a p.athology of and for the living almost as much 
as of the dead. The present diabetic is half and half a 
surgical and a medical diabetic, and this has afforded 
Dr. Warren an opportunity to h.ave nearly as many 
biopsies as autopsies upon which to form his conclusions 
and he has made of most of it. . . . Some day 1 wish all 
who read these pages could visit the modern operating 
room Dr, Wkarren has for his patients, for a Pathologist 


is a Doctor first of all, and there read the motto on the 
wall — Mortui vivos docent — because then you would 
come away not dreading to return. 

It might be added that the book is well written, 
short and to the point, and no surgeon ought 
begrudge it the short time necessar}^ for a 
reading. 

Histology for Medical Students. By 
H. Hartridge, m.d., sc.d., m.r.c.p., f.r.s. 
412 pp., 512 illus. & col. pL, London, 
Oxford Univ. Press, 1930. 

The authors say that “In writing this book 
we have attempted to deseribe the tissues of 
the bodj’' in such a way that the student will 
be given an adequate knowledge of the subjeet 
without being burdened with details which 
onK specialists would require.” For this verj'’ 
reason the book has the defects of its qualities. 
Its outstanding feature is the faet that it has 
nearly 500 colored figures which are far above 
the average in quality. These at least will be 
useful to the physician and surgeon. The te.xt, 
however, is too elementary to be of praetical 
value to anyone but the student. As is usual 
with Oxford publications the book-making 
leaves nothing to be desired. 

Aphasia in Children. B}^ Alex. W. G. 
Ewing, M.A., PH.D. Introduction by E. D. 
Adrina, m.d., f.r.c.p., f.r.s. 163 pp., 
diagrams, London, Oxford Univ. Press, 
1930. 

An “ Explanator}'- Note” states that “This 
book is a brief account of the methods by which 
it was discovered that of ten congenitally 
‘aphasic’ boys and girls, six suffered from a 
condition of partial deafness hitherto unknown 
and unstudied. Prior to this research they had 
been variousb’’ classed as aphasic, as totall}'- 
deaf, or as having normal hearing and being 
totally or almost totallj'’ dumb for some cause 
unknown. The symptoms which led to such 
var3'ing conclusions are here traced to a condi- 
tion of normal or relatively normal hearing for 
a certain range of low tones, associated with 
marked deafness to high tones.” A most 
interesting thesis and indispensable to anyone 
interested in the subject. 

A Treatise on Orthopaedic Surgery. 
By Royal Whitman, m.d., m.r.c.s., f.a.c.s. 
Ed. 9, 1085 pp., 981 eng. Pliila., Lea & 
Febiger, 1930. 
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A new edition of Whitman’s classic “Treatise 
on Orthopaedic Surgery” is always welcome 
and this ninth edition is quite on a par with its 
predecessors. This work may be considered as 
representing the latest teachings on the sub- 
ject, though it is disappointing not to find 
Boehler’s fracture treatment even mentioned. 

Minor Surgery and Bandaging. For 
the Use of House Surgeons, Dressers, and 
Junior Practitioners. Bjr Gwynne Williams, 
M.S., F.R.c.s. Ed. 20, 453 pp., 262 illus., 
Phila., F. A. Davis Co., 1930. 

This book, now in its twentieth edition, was 
first published in 1861. While it has been regu- 
larU “revised and brought up-to-date” evi- 
dences of mid-nineteenth century writing still 
prevail. Much space is given to elementar3' 
platitudes, such as: “The greatest care must 
be taken to prevent the formation of bed 
sores.” On the other hand, the subject of 
pyelographj'^ is dismissed in ten lines! As is 
inevitable in books intended to be both ele- 
mentary and advanced, the work falls between 
two stools. The publishers’ work has been well 
done and we have a handy volume of almost 
500 pages, attractively bound in flexible leath- 
erette with over 250 illustrations. 

Obstetrics. A Textbook for the Use of 
Students and Practitioners. By J. Whit- 
ridge Williams. Ed. 6, 1175 pp., 17 pL, 730 
illus. N. Y., D. Appleton & Co., 1930. 

Williams’ “Obstetrics” now appears in the 
“sixth revised edition, entirety reset.” As in 


the previous editions the work is particularly 
strong in Pathologj'^ and remains, as before, one 
of the best American texts on the subject. 

Handbook of Anatomy. Being a Com- 
plete Compend of Anatomy Including the 
Anatom}'- of the Viscera, a Section on 
Surgical Anatomy, a Chapter on Dental 
Anatomy, Numerous Tables, and Adopting 
the Newer Nomenclature Designated the 
Basle Nomenclature, Commonly Called 
SNA. By James K. Young, m.d., f.a.c.s. 
Ed. 7, 471 pp., 154 eng., some col. Phila., 
F. A. Davis Co., 1930. 

The seventh edition of the late Dr. Young’s 
Handbook of Anatomy has been revised bj’- 
Dr. Miller of the Jefferson Medical College, 
Philadelphia. The Basle Nomenclature is used 
consistently in text, plates and index. The book 
retains its place as one of the best compends of 
anatomy for the use of the medical student. 

Elementary Zoology for Medic.vl 
Students. By L. A. Borradaile, sc.d. Ed. 2, 
405 pp., 251 illus., London, Oxford Univ. 
Press, 1930. 

In the second edition, according to the pref- 
ace, “accounts of the Mosquito, the House-fl}', 
and the Tapeworm have been inserted, and 
some minor additions and alterations have 
been made.” The book should have a definite 
place in the librarj' of the medical student and 
it can be used to advantage for quick reference 
by the general practitioner. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY AND 
PERITONEUM* 

Section ii. The Gastrointestinal Tract (Continued) 

C. THE ABDOMINAL VASCULAR SYSTEM 

2 . Surgical Management of AbdOxMinal Blood Vessels 
(Cont.) Intestinal Resections: Methods for the eontrol of blood 
vessels during intestinal resections depend upon the length and 
location of the bovcl segments to be removed. If the portion 
for resection is short and consists of jejunum or ileum it proves 
suflicicnt simply to sever the mesentery from the intestinal 
wall without removing a corresponding mesenteric wedge. 
The following suggested technic (see Fig. 171) includes 
several important considerations; (a) Cut the bowel wall 
obliquely, removing a greater length of the free border than 
of the mesenteric border. The small bowel receives an arterial 
supply in a scries of vascular loops or arcades which radiate 
from a center; to cut at right angles to the axis of the intestine 
leaves poorly nourished areas at the free borders of the parts 
which remain, (b) Use interlocking ligatures upon the mesen- 
tery. Wlicn this is done no small vessel can escape and ligatures 
do not slip, (c) At the mesenteric border of each extreme cut- 
end of bowel take a stitch which includes the serous and muscu- 
lar coats of the intestine and a portion of adjacent mesentery. 
This closes the raw or cxtrapcritoneal area between the 
mesenteric leaves, catches the terminal artery as it enters the 
zone of resection, and prevents further tearing of mesenteiy 
from bowel wall, (d) Pcritonealize the mesenteric stump. To 
cover all raw surfaces prevents adhesions and further ensures 

* Previous installments of this book appeared as follows: Vol. viii: January issue, 
p. 193; February issue, p. 459; March issue, p. 693; April issue, p. 911; May issue, p. 
1109; June issue, p. 1325. Vol. ix: July issue, p. 157; August issue, p. 365; September 
issue, p. 5S1; Vol. x: October issue, p. 419. 
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control of severed arterial branches. Nearby vessels must not 
be kinked or damaged during this process of peritonealizing 
the cut edge of the mesenter5^ 



Fig. 171. Resection of short loop of ileum. 

Note the vascular arcades, the interlocking mesenteric sutures (untied), and the **cnd-stitchcs’* 
which arc so placed as to grasp the outer coats of the intestinal walls. Observe also that the proximal 
clamp of each pair has rubber-protected blades. The distance between the clamps makes it possible 
to perform an end-to-end anastomosis before the proximal clamps arc removed, hence without leakage 
of enteral content. 

When the short segment to be removed is within the descend- 
ing colon rather than within jejunum or ileum considerable 
care is needed in order to avoid injury to the vessel which 
runs parallel to the colic walk Arteries of the descending colon 
do not form arcades but travel as relatively straight trunks. 
It is a basic rule regarding the intestinal blood supplj'^ that in 
portions of the tract which are fixed or devoid of mesentery 
the main arterial trunk travels in close proximity to the 
intestinal wall; while in portions of tract which are freely 
movable (supplied with mesenteries) the chief vessel is 
located at a considerable distance from the bowel. Thus in 
duodenum, ascending colon, descending colon, and rectum, 
main arteries and intestinal walls are in close proximity; but 

A. J. S., n. s. Vol. X. No. 2. p, 388 
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they are located at a distance from one another in jejunum, 
ilenm, transverse colon, and sigmoid colon. This rule applies 
even to the stomach, where the vessels of the lesser curvature 



Fig, 172. Resection of.! longer segment of intestine. 

The prim.nrv vascular loop remains uniniured. The vessels arc doubly lipated and severed along the 
sides of the mesenteric wedge. The bowel itself is cut obliquclv. removing a greater length of free border 
than of mesenteric border. The clamps here illustrated all are of a crushinp tvpc and the distance 
between those of each pair is short. With this arrangement of clamps the intestinal resection is followed 
by inversion of the free ends of bowel and an anastomosis of a sidc-to-side variety. 

(relatively fixed) lie close to the viscus, while the arteries 
along the greater eurvature (movable and distensible) travel 
at a greater distance from stomach. Obviously'’, then, with 
reference to intestinal resections the more fixed the segment 
to be removed the greater the danger of vascular injury. 

When the segment of intestine to be resected is long, a 
wedged, or v-shaped portion of mesentery is also eut away 
(Fig. 172). (a) At the point or apex of the wedge doubly ligate 
the branch or branches passing to the bowel from the primary 
arterial arcade, (b) Ligate proximally along the proposed 
wings or sides of the wedge all ineoniing arteries and arterioles. 

A. J. S„ n. s. Vol. X, No. 2, p. 389 
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(c) Place the two end-sutures at the extremities of remaining 
gut, in order to close the extraperitoneal space between the 
mesenteric leaves and to prevent separation of bowel and 
mesentery beyond the site of resection, (d) Cut the bowel 
obliquelj'^ on the line of the proposed mesenteric wedge, (e) 
Suture or peritonealize the mesenteric stump. When the 
V is narrow the mesenteric space may be closed by sutures; 
but when the stump of mesenterj'^ is of considerable length 
(resection of manj'^ inches of intestine) it ma3'’ prove advisable 
to emploj'^ a free omental graft to cover the raw surface. 

As shown in the accompanjdng figures it is the position of 
the clamps upon the bowel which determines the exact points 
at which vessels are to be tied. When the subsequent anastomo- 
sis is to be of a side-to-side variet}'^ each pair of clamps is 
closel^'- approximated and is of the crushing t^^pe.*^'^ The 
cut ends of the intestine are inverted and the lateral anas- 
tomosis made at any point desired. But when the union of the 
severed extremities of bowel is to be of an end-to-end variety 
each pair of intestinal clamps consists of one crushing clamp 
and one with rubber-protected blades; for here it is essential 
that no remaining bowel be injured. With an end-to-end 
anastomosis, also, the protected clamps and the crushing 
clamps are kept several centimeters apart in order that, after 
the resection, the anastomosis ma^'^ be completed without 
removal of the rubber protected blades; and these are removed 
onl}'^ after the continuity of the bowel has been reestablished. 

Gastroenterostomy: In performing a posterior gastroenter- 
ostomj'^ the posterior gastric wall is displaced downward into 
the infracolic division of the peritoneal cavity through a rent 
created for this purpose within the transverse mesocolon. A 
non-vascular area below the arch of the middle colic arterj'^ is 
selected in making this opening through the mesocolon. But 
seldom is an important vessel injured. Minute vascular twigs 
are readil}"^ controlled b}'^ ligatures or suture-ligatures. Should 
the middle colic arterj'^ inadvertent^ be damaged (injury'’ of 
this vessel is more likety in operations upon the transverse 
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colon itself), it is essential that both ends of the severed trunk 
be ligated. The blood supply of the transverse colon represents 
the longest and largest arterial anastomosis within the gastro- 
intestinal tract. It has been referred to as the anastomotica 
magna and represents the site of union of the funetional 
inidgut with the functional hindgut (anastomosis of middle 
colic artery derived from the superior mesenteric artery 
with the left colic artery derived from the inferior mesenteric 
artery). Since the trunk is not an end-vessel both extremities 
must surely be tied; for although the bleeding may appear to 
arise from but one end, the opposite eut-end ma}’- subsequentl}'^ 
open widely with a resulting severe internal hemorrhage. 

^^'l^en the gastroenterostomv is made with the aid of 
clamps bleeding from the stomach and jejunum is fully 
controlled until the hemostatic sutures have been placed. 
At times the disconcerting circumstance arises of having 
completed the union of stomach and bowel only to find upon 
removal of the clamps that blood wells up from between the 
sutures at several points, appearing at the surface and also 
distending the jejunum. This means that the sutures have been 
poorly placed, usually that the inner rows of running stitches 
have not been drawn suHiciently tight; or that as the}^ were 
passed, one of the layers of the viscera, at some point, was not 
included.-’" Rarely, the suturing is not at fault but the bleeding 
occurs from the site from which clamps were removed. Also 
rarely, fatal postoperative bleeding has been proved to arise 
from a site at which a sharp toothed forceps had been applied to 
hold muscularis and mucosa together before sutures were taken, 
the forceps’ grasp being bejmnd the tissues included in subse- 
quent stitches. When bleeding, whatever the cause, is detected 
after the anastomosis has been completed, it must be fully 
controlled. As a rule a few interrupted simple or mattress 
stitches aecomplish the desired result. These may, if necessary, 
include all coats of intestine or stomach. Because of the 
danger of postoperative bleeding many surgeons have aban- 
doned the use of clamps during gastrojejunostomies. When 
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no clamps arc used ail bleeding points arc promptly recognized 
and easily and surely controlled. It is often possible to doubly 
clamp and ligate the larger vessels before these are severed. 



Fig. 173. Ligating vessels of tlie subnuicosa before tliey liave been se\'ered. (From 

Printy.) 


For when the serosa and muscularis alone are cut the mucous 
membrane pouts outward carrying with it the vessels which 
traverse the submucosa, thus rendering them salient and 
subject to easy control (Fig. 173). 

Just as an arterial anastomosis marks the junction of 
midgut and hindgut (anastomotica magna) so an anastomosis 
of vessels exists at the junction of midgut with foregut. The 
loop of duodenum with its contained pancreatic head is 
supplied in part from the celiac axis (superior pancreatico- 
duodenal artery which arises from the gastroduodenal arterj*, 
which in turn springs from the hepatic trunk of the celiac axis) 
and in part from the superior mesenteric artery (inferior 
pancreaticoduodenal artery, which represents the first or 
uppermost branch of the superior mesenteric trunk). This 
distribution of the three great gastrointestinal vessels to the 
functional thirds of the gastrointestinal tract makes it easy 
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for the surgeon to recall exactly the portion of tract supplied 
by each; the celiac axis being distributed as low as the mid- 
duodenum, the superior mesenteric artery supplying all 
intervening intestine to the level of the distal part of the trans- 
verse colon, and the inferior mesenteric artery suppfying the 
remainder of the tract except for the perianal portion which 
receives the inferior hemorrhoidal branch of the I^pogastric 
artery (o. t. internal iliac). 

Gastric Resections: Additional illustrations of the rich 
nature of the arterial anastomoses along the gastrointestinal 
tract are furnished b^'' the vascular arches which traverse the 
gastric curvatures. Although these vessels are relatively small, 
easily accessible and hence readily controllable, it is of impor- 
tance that each side of any point of severance should be 
securely ligated. Tlie rich blood supply of the stomach and 
its essential lack of end-vessels allow the surgeon to make 
ligations largely to suit his own convenience without fearing 
subsequent necrosis of gastric wall. Spontaneous gastric 
bleeding, when copious, usually originates along the lesser 
curvature where the arteries (right and left gastric) travel in 
close proximity to the viscus.-’'^ The arteries along the greater 
curvature (right and left gastroepiploics), traveling well away 
from gastric wall, seldom rupture or become eroded into 
the stomach. Copious hematemesis not infrequentl}'’ is 
due to erosion of the splenic arteiy or a pancreatic vessel. 
This occurs where the posterior gastric wall has become adherent 
to the pancreas and posterior abdominal wall, obliterating 
the omental bursa (penetrating ulcer; careinoma). Hema- 
temesis from splenic tumors has been accounted for by the 
fact that the vasa brevia supplying the gastric fundus arise 
from the splenic artery.-'® In performing a sleeve resection 
of the stomach or a subtotal gastrectomy the arteries which 
almost surely must be dealt with are the right and left gastrics, 
the right and left gastroepiploics, and at times the gastro- 
duodenal arteiy or the vasa brevia. A method for ligating 
the left gastric artery within the left gastropancreatic fold 

A. J. S., n. s. Vol. X, No, 2» p. 393 
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and before it has reached the lesser curvature has already'- 
been illustrated (Fig. 174). In making a small v-resection 
along the lesser cuiA-ature it maj'- prove feasible to strip the 



Fig. 174. Ligation of left gastric artery during gastrectomy. 

The vessel has been doubly ligated as it approaches the lesser curvature v,*ithin the left gastropan- 
crcatic fold of peritoneum. The gastroduodenal artery is indicated in the vicinity of the closed duodenum 
at the right side as it descends from its source of on^n. i.c. the hepatic artery, in the pancreaticoduo- 
denal sulcus. The hepatogastric and gastrocolic ligaments have been severed and the omental bursa 
(lesser sac) thus opened. The transverse colon and mesocolon overlie the general mass of small intestine 
(jejunoilcum). (From Taylor’s Operative Surgery, Wood.) 


lesser omentum (ligamentum hepatogastricum) from the 
lesser curv'^ature without disturbing or ligating the main 
anastomotic arch (Fig. 175).-'*® 

Internal Hernias: The foregoing review of the surgical 
management of abdominal vessels is not intended as a study 
of operative technic but rather as a means for focusing upon 
individual minute and practical details regarding the 
distribution of gastrointestinal arteries and veins. And the 
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present, study of retroperitoneal hernias, similarly, has to do 
with their relation to the gastrointestinal blood supply. These 
hernias will again be considered and with greater detail in 



Fig. 175. Wedge or v-resection of lesser curvature. 

The lesser omentum (lip. hcpatopnstricum) can sometimes be (li.ssectcd from ilie lesser curvature 
without severinp the main arterial arch. \Vhcn» however, the artery along the curvature is severed 
it must, as illustrated, be ligated at both exifemities. (From Moynihan*s Abdominal Operations, 
Saunders.) 

the section devoted to the peritoneal membrane and its 
reflections. 

While a hernia is the protrusion of an organ, or the part of 
an organ, or other structure, through the wall of the cavity 
normally containing it, the term internal hernia is somewhat 
loosel}^ applied to the protrusion of an organ or other structure 
through any aperture within the abdomen, for example a 
mesenteric slit or tear. But for the present purpose the term 
internal hernia will be used as synonymous with retroperitoneal 
hernia; namely, the engagement in a normal peritoneal fossa 
or in the foramen of Winslow of some portion of intestine. 

A. J, S., n. s. Vol. X, No. 2 , p. 395 
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Such hernias are of four chief anatomical varieties: (i) hernia 
into foramen of Winslow, (2) hernia into a fossa about the 
terminal duodenum, (3) pericecal hernia, (4) intersigmoid 
hernia. More important of subdivisions are mentioned 
later. 

A major vessel is located in one of the margins of the 
hernial ring at each of these sites of retroperitoneal hernia 
formation. This presents the problem, during reduction 
of the mass and the repair of the enlarged ring, of avoiding 
injury’' to large vascular trunks. Sharp dissection proves 
dangerous even under full vision. And although the surgeon 
has familiarized himself with normal anatomical arrangements 
at each of these regions the distortion produced by the mass 
is likely to prove confusing. When the intestine cannot be 
withdrawn from the ring by simple traction, due to trapped 
gas and enteral contents within the mass, it proA'^es an excellent 
expedient to drain or aspirate the loop leading to the hernia. 
This collapses the bowel and partialljr empties the trapped 
loops, rendering reduction more easy (see p. 309). 

There is no better illustration of the necessit}'" for preparing 
at times of leisure for unexpected operative procedures, through 
directing attention to anatomical arrangements, than is 
afforded bj’’ the subject of internal hernias. These hernias 
are so seldom diagnosed before operation that the surgeon 
is precipitated most suddenty into the necessity for managing 
a specific case. The rarity of retroperitoneal hernias makes 
it quite certain that he has never before been confronted bj'^ 
an identical situation, hence must reb'- upon inherent knowledge 
rather than upon experience. Herniation below the mesentery 
of the sigmoid colon, for example, has been recorded in the 
literature but nine times, for this is the rarest of all hernias. 
Few examples have been described of herniation into the 
fossae about the cecum ; and of the more common involvement 
of the fossae about the duodenojejunal junction but approxi- 
mately 1 00 authentic cases have been reported with less than 
a score of successful operations.”®- 
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The portal vein, hepatie arteiy and common bile duct are 
the important tubular structures found in close relation to the 
foramen of Winslow (Fig. 176A). The hernial mass is within 
the lesser sac of the peritoneum (retrogastric bursa). The 
contents are usually colon, cecum, omentum, or small bowel. 
Some congenital abnormality such as an altered form or size 
(great enlargement) of the aperture itself or an increase in 
length of the mesentery is necessaiy for the occurrence of this 
type of hernia. 

Near the duodenojejunal angle are the inferior mesenteric 
vein, a branch of the left colic arterj'', and the superior mesen- 
teric artery and vein (Fig. 176B). Hernias in this region are 
termed “right duodenal” or “left duodenal” according to the 
side of the duodenojejunal junction to which the ring is found 
and to which the hernial mass develops. The left variety 
is [far more common. The first hernia of this type was de- 
scribed by Treitz;-"^ hence, although at least ten different 
fossae or subdivisions of fossae about the terminal duodenum 
have been described, aity hernia in the region is referred 
to by some as a hernia of Trcitz. 

With left duodenal hernias the orifice is directed downward 
and to the right (Fig. 176B) while the mass passes upward 
to the left of the vertebral column; it lies upon the left psoas 
muscle between the kidney below and the pancreas above; 
as it continues to grov' the mass ma}'' extend either upward or 
downward. But the important vascular portion of the orifiee 
is located at the upper and left part of the ring, where the 
inferior mesenteric vein and the superior colie branch of the 
left colie artery arch over the left border of the terminal 
duodenum. This vascular arcade is known as the areh of 
Treitz.-"® The fossa into which left duodenal hernias almost 
invariable pass is the fossa of Landzert. 

The important vessel in relation to right duodenal hernias 
is the superior mesenterie arter3^ The orifice of a right 
duodenal hernia points upward and to the left; while the pouch 
itself passes downward and to the right. The intestines involved 

A. J. S., n. s. Vol. X, No, 2, p. 397 






Fig. 176c. Superior (a) and inferior (n) ileoeecal fossae. 

I. Hcocolic nrtcry. Anterior cecal artery. 3. Posterior cec.al artery, 4. Appendicular artery. 



Fig. 176D. I iitersiginoid fossa. 

X. Sipmoid artery. 2. Superior hemorrhoidal artery. 

Fig. 176. Relations of large vessels to sites of internal hernia formation. 
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in the hernia slide below the root of the mesentery of the 
proximal jejunum, i.e., the}'- pass into the fossa of Waldeyer. 
The mass, then, lies below the terminal duodenum to the 
right of the duodenojejunal junction. Behind are the lumbar 
vertebrae while, in front, is the root of the mesenter}' with 
its vessels. To cut the anterior margin of a right duodenal 
hernia quite certainly means damage to the superior mesenteric 
arter}' or vein. As previously discussed, ligation of this arter}’" 
leads to gangrene of bowel from duodenum to transverse colon. 

With pericecal hernias (Fig. 176c) the sac is gradually 
forced upward behind the ascending colon betw^een the two 
layers of the mesocolon. The sac itself is composed of the 
anterior layer of mesocolic peritoneum which has been forced 
through an aperture at the ileoeecal region. The hernial 
ring may be situated above the ileum (ileocolic variety), 
below the ileum (ileocecal variety), or below the cecum 
(subcecal variety). In the common variety (ileocolic) of these 
rare hernias the upper and medial margins of the orifice 
contain the colic branch of the ileocolic arter}'. The appen- 
dicular, anterior cecal, and posterior cecal arteries, though 
smaller trunks, must also be dealt with. 

The intersigmoid fossa lies on the lower or left surface of 
the mesosigmoid. Its concavity is directed downward (Fig. 
1760). Its orifice readily admits the fingertip. The hernia 
itself passes upward near the inner margin of the psoas magnus 
muscle and directly in front of the bifurcation of the common 
iliac artery. Injury, in the anterior margin of the orifice, 
to the inferior mesenteric or superior hemorrhoidal vessels 
must be avoided; also of the sigmoid artery which traverses 
one orifice of the fossa. 

To summarize; in all internal hernias great vessels form 
parts of the arch of the hernial orifice. This necessitates great 
care upon the part of the surgeon as he attempts to reduce 
the contents of the hernia or to repair the enlarged orifice, that 
irreparable damage be avoided. 

A. J. S,, n. s. Vo!. X» No. 3, p. 400 
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Control of Vessels of Spleen: Stud}'’ of the arrangement 
of the splenic vessels serves admirabi}'^ to focus attention upon 
anatomical details relative to the region. In performing a 



Fig. 177. Lig.'iincnts and vessels of tiic spleen, showing gastrosplcnic ligament with the 
vasa brevia and the licnorcnal ligament with splenic artery. (After Testut.) 


splenectomy it is possible to ligate the splenic pedicle en 
masse when the organ is mobile; but when the organ is fixed 
by adhesions the vessels (splenic arteries and veins) must be tied 
separately if injury to the tail of the panereas is to be avoided.-®® 
Ligation en masse is accomplished as follows : deliver the organ 
from the abdomen. Carefully pass a ligature earner or clamp 
between two vessels within the pediele. Draw a long, stout, 
ligature through the space created; cut the ligature creating 
two strands; interlock the two halves of the ligature; tie each 
about its half of the splenic pedicle. Now apply a clamp 
distal to these ligatures and divide pedicle between clamp 
and ligatures. Re-Iigate entire stump for safety. During the 
maneuvers strong traction on the pedicle must be avoided 
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since the veins arc very ihin-waliccl. Fatal hcniorrliagcs have 
occurred during operations in whicli the veins were torn. 
The pedicle consists solely of vessels traversing peritoneal 
folds, namely the gastrosplenic ligament and the splenorenal 
ligament (Fig. 177), With a relatively small spleen and no 
adhesions the splenectomy may not he diflicult. 

But in the presence of adhesions and with a very large 
organ the operation may prove extremely hazardous or even 
present problems which are insurmountable. The vessels must 
be separately ligated. \\ hen the organ cannot be wholly 
or partially removed ligation of the splenic artery may still be 
indicated. Necrosis, it has been shown, docs not occur when 
the artery, but not the veins, is ligated; and after ligation 
atrophy of the organ tends to occur promptly. The splenic 
vessels together with the tail of the pancreas approach the 
pedicle from behind the posterior peritoneal wall of the lesser 
omentum (rctrogastric space). They arc reached by way of 
the gastrosplenic ligament, the gastrocolic ligament, the lesser 
omentum (hepatogastric ligament) or even from below upward 
by way of the transverse mesocolon. The surgeon, having 
entered the lesser sac by whatever route, picks up and incises 
the peritoneum forming the posterior wall and overlying the 
pancreatic tail and splenic vessels, thus exposing the blood 
supply. The vessels (or artery alone depending upon whether 
the operation is to be a splenectomy or a simple arterial 
ligation) are then indh'idually tied. When the vessels are 
approached by way of the gastrosplenic ligament it is first 
necessary to doubly ligate the vasa brevia and the left gastro- 
epiploic vessels as thej'^ run to the stomach from the splenic 
artery. And when a splenic arterial ligation alone is the 
operative procedure, to this chief arterial ligation must be 
added ligation of the left gastroepiploic vessel (branch of 
splenic) to cut off any arterial supply to the spleen by way of 
the latter vessel from the right gastroepiploic artery. 

When a partial splenectomy is to be performed the splenic 
pedicle may be grasped between the rubber-protected blades of 
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a large clamp and the blood supplj^ thus controlled while 
the desired amount of spleen is resected and interrupted 
mattress or bolstered sutures are applied; the clamp blades are 
then cautiousi}'’ opened to sec whether hemostasis is satis- 
factory and if it is not, the clamp is reapplied until additional 
hemostatic sutures have been taken.-®' 

The Great Abdominal Trunks: The largest of the abdominal 
vessels travel posteriorly to the posterior parietal peritoneum. 
And it is reassuring to know that when the posterior laj’^er of 
peritoneum remains uninjured these vessels (aorta, common 
iliacs, inferior vena cava) cannot be severed or torn. Their 
injiiiy is most likely during heroic attempts at the removal 
of large retroperitoneal growths or of intra-abdominal masses 
which have become adherent to the posterior wall, obscuring 
normal landmarks. To open one of these trunks quite surely 
and promptly means death for the patient. An immediate 
fatality may however sometimes be avoided when the severed 
vessel can be quickly grasped between thumb and forefinger, 
for although the rate and amount of blood flow after damage 
is astonishing, the actual pressure is not sufficiently great 
to make temporary control difficult when the vessel can be 
caught by the fingers or pressed firmly against a bony promi- 
nence, such as a vertebral body. When dissections are being 
made within retroperitoneal tissues on the posterior abdominal 
wall it is of exceeding importance that the surgeon attempt to 
follow natural lines of cleavage and remain within capsular and 
ligamentous boundaries. Portions of the mass being removed 
arc to be left in situ when it seems that complete removal would 
render damage to one of the great trunks certain. Yet when 
the unfortunate accident has occurred of suddenly injuring one 
of these great vessels complete disaster is not inevitable since 
numerous instances of ligation or repair by suture of the inferior 
vena cava and iliac veins have been reported.-®® Attempts at 
repair, however forlorn the outlook, are amply justified by these 
reports. 
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3. Role of Blood Vessels in Determining Anatomical 
Arrangements within the Abdomen. Vessels play a major 
part in creating adult anatomical conditions. To understand 



Fig. 178. Relation of superior mesenteric artery to intestinal rotation. 

A. Diagrammatic representation of the arteries proceeding to the alimentarj’ canal 
and appendages prior to rotation of intestine. (Stage of simple umbilical loop.) Rotation 
of the superior mesenteric arterj' takes place at the point marked x. (From Huntington ) 


the mechanism by tvhich they do this, simplifies, as can nothing 
else, insight into abdominal anatomy. And for the surgeon 
the “mechanistic viettpoint” enhances his sense of freedom 
within the abdomen and ensures a more perfect alignment of 
his maneuvers tvith normal vital functions. Such advantages 
are not to be valued lightly. 

Peritoneal folds, bands, ligaments, and fossae are dependent 
to a considerable e-xtent upon the vascular system. The 
length and position of the jejunoileal mesenterj-; the size, 
shape, and location of the foramen of Winslow; the number 
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and arrangement of the lobes of the liver; also the character and 
lines of peritoneal attachments of liver, spleen, and kidney; 
and, in addition, the degree and direction of intestinal rotation. 


Gastric (Coronary) Art. 


Pyloric Art. 
Mopatic Art. 

A. Pancreaticocluodenalis Sop. 
A. Pancreaticoduodenalis Inf. 



Abdominal Aorta 

A. G.astro-Epiploica Sinistra 

Spleen 
Splenic Art. 

A. Gastro-cpiploic.a De.'ctra 


Sup. Mesenteric Art. 


A. Colica Media 

A. Colica Dextra 
Inf. Mesenteric Art. 

Ileocolic Art. 


Fig. 17S. n. Diagrammatic representation of the arteries of the alimentary canal in 
the first stage of intestinal rotation, showing relation of superior mesenteric artery to 
the transverse portion of the duodenum. Note that the artery itself is undergoing 
rotation. (From Huntington.) 


alike are determined in large degree by the mode of distribution 
of intra-abdominal blood vessels. 

It has already been pointed out that the intestines, during 
embr^mnic life, rotate upon the axis of the superior mesenteric 
arteiy.-'^® An accompanying figure demonstrates that the 
artery itself rotates during the process (Fig. 178). The 
uppermost or proximal branch of this vessel is the inferior 
pancreaticoduodenal artery, given off from the right side of 
the main trunk. Before the phenomenon of intestinal rotation 
has occurred the remaining branches from the right side of 
the superior mesenteric are the numerous small branches 
supplying jejunum and ileum; ^yhiIe all other branches (colic 
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arteries) spring from the left side of the parent vessel. After 
rotation, however, the branches to small intestine now arise 
from the left side of the main trunk and the colic arteries 


t 



Ftc. 179. A. Schematic representation of intestinal arterial supply from superior 
mesenteric arterj’Jn_ cases of arrested rotation of the intestine. Note position of branches 
of artery when no rotation has occurred. (From Huntington.) 


(right and middle) come from the right side. Thus the final 
arrangement of branches from the right side of the vessel, 
named from above downward, is, first the inferior pancreat- 
icoduodenal, then the middle colic, then the right colic arter3% 
And it is accordinglj- seen that the superior mesenteric artery 
itself, rotates with the priman' intestinal loop, the rotation 
taking place between the first and second arterial branches 
(at the point marked x on cut) (Fig. 178A). During rotation 
of the artery the terminal or distal third of the duodenum 
comes to lie below the superior mesenteric vessels (see duo- 
denomesenteric ileus, p. 218). 
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The superior mesenterie arteiy also determines the line of 
attachment of the jejunoileal mesenteiy (mesenter}'’ proper). 
The fact tliat the root of this structure follows an oblique line 



Fig. 179. n. Final arrangement of arteries of alimentary eanal after completed rotation 
of the intestines. Note that the artery itself has undergone rotation. (From Huntington.) 


passing downward and to the right from the duodenojejunal 
junction is due to the fact that it is along this line that the 
vessel lies at the completion of rotation of the primar}'- intes- 
tinal loop. Here peritoneal fusion takes place. When peritoneal 
fusion is imperfect all of the small intestine ma}- rotate about 
the arteiy (ileo jejunal volvulus) : When the upper attachment 
is normal but the lower end is imperfect it is the terminal 
ileum, cecum and ascending colon that rotate (ileocolic vol- 
vulus), creating a mechanical obstruction of bowel. 
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The foramen of Winslow, as previously pointed out fp. 329) 
owes its origin to the hepatic artery. For this vessel in taking 
the shortest distance to reach the porta hepatis from its 
retroperitoneal origin from the celiac avis throws the overlying 
peritoneum into a ridge or fold which, upon the completion of 
duodenal fusion, forms a boundary of the hour-glass con- 
striction constituting the foramen atul separating greater 
from lesser peritoneal cavity. While the cotnmon bile duct 
also traverses the rim of t lie foramen of A\'inslow it does not, 
in the same sense as does the artery, serve to cnatc the foramen 
since when the duodenum is freed from the posterior jjarietal 
wall the duct can be lifted up and turned toward tiie midline; 
that is, the bile duct does not originate from a fixed retro- 
peritoneal point. I'he hepatic artery upon the other hand 
arises from the fixed retroperitoneal celiac axis. The hepatic 
artery is conveyed to the liver by the free border of the lesser 
omentum (i.e., in hepatoduodenal ligament) and in traversing 
this structure it passes the head of the pancreas, the pyloric 
extremity of the stomach, and the proximal duodenum. In 
early embryonic life the chief function of the artery (hepatic) 
is to supply these latter structures (Fig. 179). And only as the 
liver increases in size and physiological importance docs the 
hepatic portion of the v'cssel become the part of largest caliber 
while other branches (right gastric; gastroduodenal) become 
relatively smaller.-®* The dual function of the hepatic 
artery of nourishing liver and gastrointestinal tract proper 
c.xplains the close association throughout life of this artery 
with the upper part of the small intestine, and why the arterial 
supply of the entire right c.xtrcmity of the stomach is derived 
from the hepatic trunk. 

The fact has previously been stressed that a large vessel 
is to be found within one portion of the margin of each retro- 
peritoneal hernial ring. Here the point is stressed that it is 
these vessels themselves which serv'-c in large measure to create 
and to account for the peritoneal folds constituting the rings. 

The liver, with its five fissures, five lobes (o.t.), five 
ligaments, and five sets of vessels, represents a less puzzling 

A, J, S., n. s. Vol. X, No. 2 , p. 408 


THE GASTROINTESTINAL TRACT 


495 


anatomical studj’ when the blood supply of the organ at 
various developmental stages is understood. The depressions 
upon the under surface of the liver (fissures) are created 
by vessels; the individual masses of liver tissue (the lobes) 
are outlined and delimited by vascular trunks or their 
rudiments; one of the so-called ligaments (round ligament) 
is simpl 5 '- an obliterated vein. The vascular sj'^stem plays 
so definite a causative role in determining hepatic anatomical 
arrangements that these are completely intelligible onlj'' upon 
the basis of insight into hepatic circulation. Since this 
represents one of the most difficult and important chapters 
in human anatomy it is obvious that the subject cannot be 
fulfy considered here. Reference is given, however, to authori- 
tative source books for this information”®"--®'*; a sufficient 
number of summarizing statements are made at this point 
to give a limited view of the relation between vestigial vessels 
and adult anatomy; and in subsequent sections of the book 
(the solid organs; the peritoneal membrane) the subject will 
be more fullj* discussed. 

The blood vessels of the developing liver var}'- during 
different stages of growth with variations in the source of 
nutriment for the embryo and fetus. Or stated otherwise, 
circulatory conditions keep pace with altering functional 
demands. When the sole source of nourishment is the jmlk 
sac the nutriment passes to the embryo by Avaj’’ of two veins 
(vitelline or omphalomesenteric veins); when the placenta is 
the pathway for the oxygenated and nutritive blood the chief 
approach is by waj’’ of the umbilical veins (right and left); 
but when the umbilical cord has been clamped, establishing 
adult conditions, the child must henceforth be sustained by 
its own processes of alimentation and the portal vein then 
becomes the avenue by which materials of intestinal absorption 
reach the liver and through it the general circulation. The 
vascular system of the liver must be studied, then, in terms 
of the following stages: (a) the omphalomesenteric or vitelline 
stage, (b) the umbilical or placental stage, and (c) the adult 
or portal stage (Fig. i8o). 
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Fig. i8o. Relation of fissures and lobes of liver to hepatic blood vessels. (In this scries of 
figures the liver is viewed from behind.) 

I a and b. The vitelline stage. 

I a. The liver develops about a capillary network along the course of two \iiclUnc or omphalo- 
racsentcric veins, which run from the yolk sac to the sinus venosus. 

t. Sinus venosus. 2. Vitelline veins. 3. Capillary network about which liver forms. 4- Developing 
liver (mesodermal portion). 5. pcveloping liver (cndodcrraal outgrowth from duodenum). 6- Developing 
gall bladder. 7. Union of vitelline veins. 8. Stomach. 9. Yolk sac. 

ib. The portal vein and m part its tributaries develop from the vilcllinc veins. At this stage the 
yolk sac has diminished in size and is now a mere yolk vesicle; the porta! system has taken on more of 
the adult form. 

j. Sinus venosus. 2. Hepatic vein. 3. Uver. 4. Portal vein. $. Obliterated portion of right vitelline 
vein. 6, 7, II, Obliterated portions of left vein, 8. Splenic vein. 9. Superior mesenteric vein. 

iia and b. The umbilical stage. 

iia. Two umbilical veins now appear. These arc at first independent of the vitelline veins and their 
capillary net work. 

I. Sinus venosus, 2, Hepatic vein. Right umbilical vein. 4. Portal vein. 5. Left umbilical vein. 6. 
Splenic vein. 7. Superior mesenteric vein. 

iib. The umbilical veins now join the hepatic capillary network but the bulk of the umbilical blood 
passes directly to the sinus venosus by a special pathway, the ductus venosus. 

I. Sinus venosus, 2. Hepatic vein. 3. Portion of infciior vena eax’s. 4. Obliterated ripht umbilical 
vein. 5. Portal vein. 6. Obliterated portion of left umbilical vein. 7. Ductus venosus. 8. Left umbilical vein. 

14963 
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Ilia and b. TIic portal- stage. 

ni.i. When .it birth the umbilic.il cord is ligntcd blood cc,iscs to flow through the left unibilic.il vein 
and this structure and the ductus venosus become mere Tibrous cords traversing the under surface of the 
liver, while the portal vein becomes the only source of venous blood entering liver. 

I. Hepatic veim 2. Inferior vena cava. 3. Portal vein. 4. Gall bladder. 5. Superior mesenteric vein. 
6. Splenic yean. 7. Obliterated ductus venosus. 8. Obliterated left umbilical vein (round ligament.) 

mb. Final arrangement of the fissures and lobes of the liver. 

The lobp are marked and bounded upon the figure. The five fissures take the form of the letter H. 
1 he (port.i hcp.itis, or liepaUc gateway, forms the crossbar of the n. Note the common bile duct, portal 
vein, and hepatic artery. Forming the left extremity of the n is the old pathway of the umbilical circula- 
tion; above,. the fissure of the obliterated ductus venosus, and, below, the fissure of the obliter.ited left 
umbilical vein which is now the round ligament of the liver. Forming the right extremity of the ii-forma- 
tion are; above, the fissure of the inferior vena cava, and, below, the fossa for the gall bladder Note that 
the caudate process scpar.ites the fissure for the inferior cava from the fossa for the gall bladder 
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During the first stage the two vitelline veins travel upward 
along the sides of the developing small intestine. They unite 
near the heart to form a venous sinus (the sinus venosus). 
Proximal to this point they again unite, forming a network of 
capillary vessels between yolk sac and primitive heart; and 
it is about this vascular network that liver cells develop. 
This vitelline capillar^’- network is the earliest evidence of the 
portal venous system. The vessels distal to the capillaries 
become connected with the venous drainage of developing 
stomach, intestines, spleen and pancreas, i.e., give rise to the 
portal veina nd its tributaries; while the vessels proximal to the 
venous plexus become the hepatic vein of the adult and aid 
in the formation of the inferior vena cava. (Fig. i8o, ia, ib.) 

In the second stage two umbilical veins gradually replace 
in function the vitelline veins. Passing from the umbilicus 
along the ventral mesogastrium, these reach the venous sinus. 
At first they are independent of developing liver and the 
vitelline capillary network; but subsequently they unite with 
and traverse this set of vessels. The main bodv of the 
placental blood forms a large or direct channel through the 
developing hepatic netw'ork to reach the sinus ^'enosus. This 
is termed the ductus venosus. As will later be noted, both 
the left umbilical vein leading to this duct (ductus venosus) 
and the duct itself, leave important markings on the under 
surface of the developing liver. (Fig. i8o, iia’', iib.) 

In the third stage the umbilical veins cease to function, 
the obliterated left umbilical vein forming the round ligament 
of the liver. Now the portal vein finally becomes the sole 
source of venous blood for the liver. (Fig. 180, iiia, iiib.) 

The five fissures of the liver are situated upon the under 
surface of the right lobe and are arranged in the form of the 
letter h. The crossbar of the h is the transverse fissure or 
porta hepatis. As implied by the name, this forms the portal 
or gateway of the organ. Entering are the portal vein, hepatic 
arterj% lymphatics, and afferent ner\'-es. Leaving are the 
common bile duct, Ijonph vessels, and efferent ner\^es. On 
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the right half of the H-formation are, beloAV, the fissure for the 
gall bladder (or the gall bladder bed) and, above, the fissure 
for the inferior vena cava. On the left half of the figure the 
longitudinal groove represents the depression on liver surface 
created by the vessels of the old umbilical circulation; below is 
the fissure for the left umbilical vein (fissure of round ligament) 
and, above, is the fissure of the obliterated ductus venosus. 

The chief lobes of the liver are the right and left. The 
remaining lobes are, in reality, lobules marked upon the under 
surface of the right lobe. These additional divisions are the 
quadrate lobe and the caudate lobe (Spigelian lobe) with its 
caudate process. The latter (caudate process) is a mere 
bridge of liver substance connecting Spigelian lobe (caudate 
lobe) with the remaining portion of under surface of right 
lobe; its surgical importance is the fact that it lies directly 
above the foramen of Winslow (foramen epiploiciim). The 
liver, then, possesses four lobes, (right, left, quadrate, and 
caudate) although under the old terminolog}^ the caudate 
process was considered as a separate lobe, making the lobes five 
in number. The Spigelian lobe (caudate) lies above the porta 
hepatis between the fissure for the inferior vena cava on the 
right and the fissure for the ductus venosus on the left; and 
the quadrate lobe lies below the porta hepatis between the 
fossa for the umbilical vein on the left and the fossa of the 
gall bladder on the right. (Fig. i8o, iiib.) 

The ligaments, in addition to the round (obliterated left 
umbilical vein), falciform (anterior portion of ventral meso- 
gastrium), and coronary (raw or retroperitoneal area connect- 
ing liver and diaphragm) are the two lateral ligaments (the 
right and left triangular extremities of the coronary ligament, 
extending from liver to diaphragm). 

The vessels of the liver, in addition to the portal vein 
(which carries venous blood to the organ), the hepatic vein 
(which carries venous blood atvay from the organ), and the 
hepatic artery* (which brings arterial blood to the organ from the 
left ventricle) are the lymphatic vessels and the biliary ducts. 
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The Portal Vein and Its Tributaries: The portal vein convej'S 
blood to the liver from (a) the entire abdominal portion of 
the gastrointestinal tract, (b) the pancreas, and (c) the 



Fig. i8i. The portal vein and its tributaries. (From Cunningham.) 

It must be recalled that systemic blood carried fay the hepatic artery also enters the liver capillaries, 
therefore the hepatic vein contains both portal and sy’stemic blood. 

spleen (Fig. i8i). It is formed by the union of the splenic 
vein with the superior mesenteric vein, this union taking 
place posterior and to the left of the neck of the pancreas 
(level of body of second lumbar vertebra). The portal vein 
before passing into the liver divides into a right and left 
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branch. Accompanying figures illustrate the ramifications 
of the portal system. Many practical surgical points are 
determined by this arrangement of the vessels which drain 
into the liver. For example, the cystic vein drains, not into 
the main portal trunk but into the right branch; and with 
cholecystitis complicated by secondary'- infection within the 
liver the pathological changes (abscess, inflammation, atrophy'-) 
are confined to the right lobe (portal capillary'- sy'-stem and 
adjacent liver cells). Generalized py'^lephlebitis following 
appendicitis and other abdominal and pelvic infections has 
already'- been discussed (see p. 434). A line dranm from the 
fundus of the gall bladder to the inferior vena cava serves 
to map out the liver substance supplied by' the right and left 
branches, respectively', of the portal vein; the surgeon may' 
find metastatic malignant nodules within the liver to be limited 
in a remarkable fashion upon one or the other side of this 
imaginary' line, demonstrating by' which branch of the portal 
vein the malignant embolus or emboli reached the liver 
tissues.-®® Since the portal vein passes below the neck of the 
pancreas on its way' to the liver the clinical picture of portal 
obstruction (see p. 186) may' be caused by' hardening of the 
head and neck of the pancreas (carcinoma) as well as by' disease 
along the vessel elsewhere (metastatic nodule) or within the 
liver itself (cirrhosis). The much greater size of the superior 
than of the inferior mesenteric vein is an anatomical demon- 
stration that it is the small intestine, especially' in its upper 
portions, which is the great absorptive division of the gastro- 
intestinal tract. And the importance of the liver in the 
process of nutrition and as a filter for toxic substances is 
shown by the fact that all the venous blood from the small and 
large intestines must pass through this organ before entering 
the eirculation. Some of the fatalities following the Talma 
operation, or other operations designed to short circuit the 
venous blood to the systemic vessels without first reaching the 
liver, have been attributed to the lack of detoxification of the 
blood from the intestine when the liver has been excluded.-®® 
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Thus one function of the portal vein, then, is to carrj' to the 
liver toxic products and foreign particles which have been 
absorbed from the intestinal tract that tliej" may be rendered 
harmless. This chcmic defense bj' the liver against nocuous 
substances is illustrated b}' the conjugation of indole, skatol, 
phenol, and crcsol, chiefly with potassium sulphate. Potas- 
sium indo.xyl sulphate or indican is the indigo- forming sub- 
stance found in the urine when protein putrefaction is 
excessive. And the removal of foreign particles from the 
portal circulation is accomplished largely if not wholly by the 
activity of the Kupfl'er cells of the liver, which like other cells 
of the reticulo endothelial system show active phagocytic 
properties.-'^® 

Another function of the portal vein is to carty mono- 
saccharides to the liver. All sugars and starches taken into 
the alimentary canal must be converted into monosaccharides 
before thej’^ can be absorbed. These simple sugars, for the 
most part, are then converted by the liver cells into glycogen 
and thus stored in the hepatic tissues for future use. This 
storage of carbohydrates within the liver was first demon- 
strated by Bernard in 1848.-®® The process of gtycogen 
storage ma}' be expressed thus; dextrose minus water equals 
gfyeogen, or C6H12O6-H2O = CeHioOs. When sugar is 
subsequently required for nutritive purposes the gtycogen is 
reconverted into dextrose by the action of a ferment. 

Still another function of the portal vein is to carry to the 
liver the end-products of protein digestion and absorption 
(amino-acids). 

D. ABDOMINAL LYMPH VESSELS .AND LYMPHATIC GLANDS 

I. The Vessels. While de.xtrose and amino-acids are 
absorbed by the blood vessels of the portal system and carried 
® directly to the liver, fats pass to the systemic circulation for 
the most part by way of the lacteals and the thoracic duct 
(Fig. 182). They are prepared for passage through the 
intestinal mucous membrane chiefl}'^ by the action of the 
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pancreatic enzjmie lipase or steapsin. The action consists 
of a cleavage of the neutral fats into fattj'' acids and gl3'^cerin. 
These fatty acids then combine with alkalies chieflj'' sodium 
or potassium carbonates furnished bj'^ the alkaline bile, forming 
special salts known as soaps (salts of fatty acids). Absorption 
of fats from the intestinal tract does not occur until soaps 
have been formed. 

When, then, either pancreatic juice or bile is deficient 
fat digestion and absorption are interfered with; and ingested 
fats fail to reach the lacteals and thoracic duct but pass 
almost unaltered through the gastrointestinal tract to be 
discharged rectalfy. Fatty stools are of particular diagnostic 
import with diseases of the pancreas. When the pancreatic 
ducts arc blocked the motions are soft, froth}’-, and soapj’^, 
and ma}’- be enormous in quantity due to the inadequate 
digestion. This sign is termed steatorrhea (from Gr. stear, 
tallow + rhoia, a flow). As first described b}'- Claude Bernard 
the stools are also light in color.-'® The dark color of normal 
feces is not, as is often supposed, due to bile pigments, for 
these are absorbable; but is caused b}’- an insoluble pigment 
which is the result of the action of pancreatic juice upon bile. 
The absence of either pancreatic juice or bile results in the 
passage of unpigmented feces. To this lack of color with 
pancreatic disorders is -added a distinct whiteness of the 
motions from the presence of the large quantities of undigested 
fats. Fats ma}’- be detected in the stools in three forms: fat 
droplets, crj^stals of fatty acids, and as soaps. When pan- 
creatic lipase is absent so also is pancreatic trypsin and 
quantities of undigested meat libers (azotorrhea, Gr. azote, 
nitrogen rheo, I flow) are simultaneousl}’' found. This adds 
to the bulk of the motions, their outstanding characteristic. 

Tissue fats as well as ingested fats are sometimes attacked 
by the pancreatic fat-splitting ferment and in such a patho- 
logical process the Ij’-mph channels probably pla}'- a role in 
the distribution of the enzjmie to bod}'- fats. During opera- 
tions for acute pancreatitis (pancreatic necrosis) peculiar 

A. J. S., n. s. Vol. X, No. 2 , p. 417 
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white spots are encountered within the intra-abdominal fat 


(omentum, mesentery, abdominal wall). These discrete, dull, 
whitish patches are in sharp contrast to the yellow and 



glistening fat which surrounds them. They are most marked 
in the vicinity of the pancreas but may be widel}'^ scattered. 
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Pancreatic lipase has been recovered from these necrotic 
spots. This definitely proves them to be due to the action 
of the fat-splitting ferment (Fig. 183). The neutral fats here, 


night Internal jugular vein 



Fig. 1S2. B. Diagram of main lymph vessels of lymphatic system. (From Cunninghem.) 


as within the intestinal canal, are broken up into glycerin 
and fatty acids while the latter combine with calcium forming 
insoluble soaps. The scattered nature of areas of fat necrosis 

A. J. S.. n. s. Vol. X, No. a, p. 419 
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shows that the lipase has not reached the tissues b\' simpl}'^ 
pouring over the peritoneal surface. If this had occurred the 
involved islands would be large and the surface endothelium 



Fig. 183. Fat necrosis in the omentum following blockage of pancreatic ducts. (From 
MacCaUum’s Pathologj-, Saunders.) 

would also be found involved. Since patches of fat necrosis 
are small and the endothelium is uninvolved the suggestion 
seems more likely that the digestive fluid has traveled by way 
of lymph or blood channels.’'^ 

The products of fat digestion are carried to the thoracic 
duct by way of the lacteals. These may be seen bj"- the surgeon 
during the course of operations, particularly when performed 
shortly after patients have eaten fat-containing meals. They 
appear within the mesentery as abundant white streaks or 
channels passing away from the intestinal walls along adjacent 
blood vessels, (L. lacteas, milky or white). Lacteals are, in 
reality, the lymph vessels of the small intestine. Like tymph 

A. J. S., n. s. Vol. X, No. 2, p. 420 
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A. Cross section of intestinal \YalI siiowing villi witli their axial lacteals. (From Sabota. ) 

A.L., wall of axial lacteal cut tangentially; n.l., noduli lymphatici aggregati; i.v., intestinal villi. 



B. Longitudinal section of a villus. (From Sabota.) 

E, epithelium; t.p., tunica propria; r.f„ reticulum fibers; v,p,» villus-Iike processes of lymph follicles; 
A.i.., axial lacteal. 

Fig. 184. Origin of lacteal in intestinal villus. 
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vessels elsewhere tliey conslituie a system of minute, delicate, 
and transparent vascular channels. Lacteals arise from the 
villus projections on the inner wall of the intestinal tract. 
The complicated structure of a villus, with its base of adenoid 
tissue, line vascular plexus, unstriped muscle libers, ner\-e 
endings, and delicate lacteal vessel, is shown in an accompa- 
nying illustration (I'ig. 184A). 

The lacteals drain into adjacent mesenteric lymph glands. 
These iymjih glands (described in detail later) appear creamy 
or while whilst the chyle is passing through them; but when 
the fatty current is not active they become a rosy pink. 
From the peripheral glands larger lymph vessels pass to more 
central glandular groups. By repeated vascular unions 
larger and larger channels form until the main tributary 
(truncus intestinalis) of the ctsterna chyli has been formed. 
This intestinal lymphatic trunk drains the small intestine, 
spleen, pancreas, stomach, and lower and anterior part of 
the liver. The cisterna chyli into which the truncus intesti- 
nalis drains represents an elongated ovoid dilatation of the 
thoracic duct at its point of origin in the epigastric region 
(sec Fig. i 82 a).-‘- The cisterna is approximately 3 in. 
in length and 34 to 3 3 in. in diameter. It lies behind the right 
crus of the diaphragm; it overlies the first and second lumbar 
vertebrae. It is situated between the abdominal aorta on 
the left and the vena azygos on the right. From the cisterna 
the thoracic duct leaves the abdomen by way of the aortic 
opening in the diaphragm. After traversing first the posterior, 
then the superior mediastinum, it reaches the left innominate 
vein at the point of commencement of this vessel at the medial 
border of the left scalenus muscle. Accompanying illustra- 
tions of the lymph vascular system as a whole show that the 
entire lymph supply (from abdomen, thorax, body walls, 
extremities, head and neck) ultimately reaches the innominate 
veins (on the left by way of the thoracic duct, and on the right 
by the right lymph duct). The entire lymph current of the 
body is, then, directed toward the innominate veins at their 
points of origin in the neck. 

A. J. S., n. s. Vol. X, No. 5 . p. 422 



THE GASTROINTESTINAL TRACT 


509 


Concerning the thoracic duct several practical points have 
previously been dealt with. On page 182 causes of duct 
blockage were mentioned together with the signs and symp- 
toms of this condition. On page 184 chylous ascites was 
discussed and this condition differentiated from chyliform 
ascites. And on page 174 the significance of the so-called 
Virchow-Troissier gland in the left cervical region (lymph 
node lying behind clavicular origin of sternomastoid muscle) 
was described and the passage of malignant emboli or exten- 
sions along the thoracic duct discussed. The extreme emaci- 
ation of the patient illustrated on page 445 as a sufferer 
from an abdominal aneurysm presumably was due to blockage 
of the thoracic duct at the aortic opening of the diaphragm. 
With the consideration of mesenteric cysts (p. 356) mention 
was made of chylous cysts; and these small, chronic, tense, 
globular, almost sjunptomless masses were differentiated from 
dermoids, lipomata and other mesenteric neoplasms. And 
with reference to edema of the lower extremities, it was pointed 
out that conditions which cause increased venous pressure 
within the left subclavian vein (mediastinal tumors, cardiac 
disorders) necessaril}'' interfere with emptying of the thoracic 
duct into the vein, which tends to produce duct stasis with 
resulting stasis also within lymph vessels which drain into the 
cisterna chyli from the lower extremities.-"^ 

2. The Lymph Nodes.* Abdominal Ijmiph glands or 
nodes may be separated into two chief sets, (a) the superficial 
groups located within or draining the abdominal walls (umbil- 
ical nodes, inguinal nodes), and (b) the deep glands which are 
located within the abdominal cavity (gastric nodes, mesenteric 
nodes, lumbar nodes). 

Normal lymph nodes are firm, ovoid, flattened bodies which 
vary from pinhead size to nodules i cm. in their longest 
diameter. Their typical bean-shape is caused by a localized 
depressed area known as the hilum. Lymph glands are 
freely movable for they lie within loose connective tissues, 

*The terms lymph glands and Ij^mph nodes will here be used interchangeably. 
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some being subcutaneous in location but the majority being 
deeply situated adjacent to great blood vessels. The glands 
are usually arranged in groups of from tAvo to fifteen, but 



Fig. 185. Mesenteric lymph gl.nnds with their aflercnt and efTerent lymph vessels. 

The afTerent lymph vessels (LV.),pass to the gland (m.i-c.). The efTerent vessels arc 
shown as they le.ive the gland to pass to more centr.illy located glandular groups. 
(From Cunningham.) 

superficial nodes are sometimes solitar3% The masses form 
centers to which afferent lymph vessels converge and from 
which efferent Ij’^mphatics pass to more centrall}’- located 
glandular groups and to larger lymph vessels (Fig. 185). 
The color and consistency of these bodies varj'^ slightl}'^ with 
the tissues in which they are situated and with their state of 
functional activity. Microscopically a node is divided into 
a cortical and a medullary area; a supporting network of 
white fibrous tissue interspersed with elastic and sometimes 
unstriped muscular fibers encloses lymph sinuses, lymph 
follicles and cords (Fig. 186). The nodes act as tymph 
filters and also give rise to certain of the Iymphoc3’^tes found 
within the blood stream. They constitute an important 
division of the reticulo-endothelial sj^stem. 

In examining tymph glands, whether external groups 
studied as an aid to clinical diagnosis or internal sets studied 
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during the course of operations as an aid to intra-abdominal 
diagnosis, the surgeon should keep eonstantly in mind, as the 
various clusters are systematically investigated, the areas 


Fig. 1 86. Cross section of a lymph node. (From Snbota.) 

c, capsule; s.N., secondary nodules; co, cortex; T, trabecula; i..s., lymph sinus; m, '' medulla; ii. hilum. 

to Avhicli individual glands give drainage and the deeper 
areas to which the}'' in turn drain. Points to be particularly 
noted concerning lymph glands are: i. Exact size (number 
of nodes enlarged; precise arrangement of the various sizes 
with reference to the dominant gland of the group. 2. Shape 
(regular; irregular). 3. Surface (smooth; nodular). 4. Con- 
sistency (stony hard; hard; firm; soft C3'^stic). 5. Tenderness 
(painful on palpation; painless). 6. Relation to adjaeent 
glands (matted or discrete). 7. Relation to other neighboring 
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tissues (free and movable; fixed to skin; fixed to deep struc- 
tures). 8. Periglandular states (associated redness, pigmen- 
tation, edema). 


/fypophydi5 



Fig, 187. Relation of lymph nodes to hematopoietic system. 

(From Bell in Surg., Gynec. Obst.) 

Diseased abdominal Ij^mph glands, as those elsewhere in 
the body, are of five chief types:-” 

1. Inflammator}'' l3'-mphadenomata. 

2. Tuberculous tymphadenoma. 

3. Sj^hilitic fymphadenoma. 

4. Malignant Ij'^mphadenomata (metastatic). 

5. Primar}’’ or essential tymphadenomata (leucemic glands; 

Hodgkin’s nodes; I^'^mphosarcoma). 

These various tj^Dcs present quite tj^pical clinical pictures. 
For example, with an inflammatory lympbadenoma (enlarged 
gland caused by the staphjdococcus or streptococcus) a 
regional focus of infection or histor}'- of a recent regional 
focus is the rule; the swelling is of relatively short duration; 
the gland is tender; redness and other cardinal signs of Celsus 
are associated; edema tends to obscure the glandular outlines 
and the mass maj^^ thus be fixed to the fascial bed; earfy sup- 
puration often occurs; and the presence of temperature, 

A. J. S.» n. s. Vol. X. No. 2, p. 426 
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rapid pulse, and typical leucocytosis point to the correct 
diagnosis. 

A tuberculous lympbadenoma shows the characteristics of 



Fig. iSS. Clinical consideration of inguinal lymph nodes, showing a, glands along femoral 
vessels; b, glands along Poupart’s ligament, and, c, pubic glands. 


the tubercles which constitute and determine the enlarge- 
ment.-’" The tubercle is of slow growth, so the lymphadenoma 
is chronic and of insidious onset; a tubercle has no nerve 
ending, so the tuberculous gland is usualh'^ painless; the 
tubercle is non-vascular, so the gland, if not secondarily 
infected, is cool to the touch, pale in color, and tends to break 
down or caseate. A local condition of matted glands, with 
multiple sluggish sinuses is typical; yet early tuberculous 
involvement may yield glands quite indistinguishable clini- 
cally from lymphatic swellings due to other causes. The 
history of tuberculosis elsewhere (childhood cervical glands, 
pleurisy with eflusion, gastroenteric tuberculosis, family 
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history of phthisis) is of diagnostic significance, and the blood 
picture and other laborator3'’ data niaj' aid in establishing the 
cause of the tumefaction. 



Fig. 189. Palpating for enlarged inguinal lymph nodes. 


Syphilitic glands are “shotty,” firm, discrete, painless, 
freelj'^ movable, and small (seldom being enlarged bej'ond 
twice the normal dimensions).-'® Subsequent to the local 
regional involvement near the primar\^ lesion (chancre), 
the glandular enlargement becomes generalized, including the 
occipital, and other sets of nodes not ordinaril}* a part of a 
generalized ^3^mphadenopath3^ Luetic glands are chronic, 
often - remaining palpable for years. When such glands are 
present the historj'- of a chancre or the presence of a positive 
Wassermann reaction establishes the diagnosis bejmnd reason- 
able doubt. 

Metastatic malignant nodes show t5^pical stonj^ hardness, 
irregularity, absolute fi.xity, persistent growth, invasive or 
infiltrating qualities and a regional relationship to primary 
foci.-” The primarj'^ tumor maj’’ be so small as to escape anj'' 
but a most thorough examination of the drainage basin of the 
involved nodes. And due to the frequency'- with which lymph 


A. J. S., n. s. Vol, X, No. 2, p. 428 



THE GASTROINTESTINAL TRACT 


515 . 


vessels become plugged or obstructed by malignant cells 
aberrant implantations and retrograde metastases are common. 

So-called primmy or esseiuial lympbadenomata (or lym- 
phomas) in general tend simultaneously to effect many glands 
in many groups; to form large, rounded, lobulated masses,""® 
to shoNV little or no tendency to soften or to suppurate; to be 
always movable on deeper structures (in distinction to masses 
of sarcomatous tissue of other origins); and to be of steady 
growth (never disappearing even during periods of temporarj^ 
remission). All primary lymphomas are of unknown origin 
and are uniformly fatal. The difficulty of distinguishing 
between the essential lymphomas is increased by confusion 
regarding terminology; for by some the separate textbook 
pictures are held to be but various phases of a common 
process.-'^ When there occurs an overwhelmingly rapid and 
huge enlargement of a single lymph gland the condition is 
termed a lymphosarcoma or malignant lymphoma. In the 
presence of a large swelling of one group of glands before the 
rest (neck, mediastinum) but followed by moderate enlarge- 
ment of the spleen, and after weeks or months by generalized 
swelling of lymphatic glands, the term multiple lymphoma 
or Hodgkin’s disease is employed. Here the occurrence in 
youth or early adult life, the presence of periodic febrile attacks 
of several days’ duration, the essentially negative blood 
picture (anemia only or occasional presence of myelocyte 
or basophilic corpuscle) and above all the continual domination 
of the picture by the primary glandular group are among 
characteristics consistent with this diagnosis. A widespread 
involvement through the body of lymph glands which show 
the previously described characteristics of primary lym- 
phadenomas and associated with earh* appearance of a con- 
siderable leucocytosis with great relative increase in 
Ijmiphocytes calls for the diagnosis of leucemia. 

Granuloma inguinale is discussed elsewhere. 

In accumulating data upon which to establish the nature 
of a specific glandular enlargement or to reach a suggested 
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or presumptive diagnosis the following methods may be 
employed:-*® (a) Note minute details concerning the involved 
glands as just described, (b) Study regions drained by 
all'ectcd nodes (afferent pathways), (c) Study regions to 
which involved glands drain (efferent pathwaj^s). (d) Review 
condition of palpable glands throughout body, (c) Examine 
the spleen, (f) Investigate the blood picture, (g) Perform 
exploratory puneturc or biopsj', securing tissue for serial 
microscopic study, bacterial and tissue cultures for animal 
inoculations, (h) Correlate the physical and laboratory findings, 
with data obtained from a detailed history. 

Inguinal lymph glands arc affected by all of the causes of 
lymphadenopathies described already. But bj" far the most 
common cause of enlargement exclusively of inguinal glands is 
septic absorption from some inflammatory focus.-*' Figs. i88 & 
189. The particular group of groin glands involved gives some 
index as to the site of the primary process (femoral chain, pubic 
group, median, upper, and deep inguinal glands, circumflex iliac 
set, external iliac or suprafemoral group). Examination of the 
toes and between the toes, of the foot, ankle, leg, thigh, 
buttocks, lower back, lower anterior wall, scrotum, penis, 
perineal and vulval regions is indicated; and urethral discharges 
are to be sought. The characteristics of the inflammator\' 
glands themselves and of the systemic reactions have been 
described. Syphilitic lymphadenopathies are common in 
the inguinal region, particularly in association with a chancre; 
and the association of buboes with B. Ducrey infection 
is well known. Tuberculous and leucemic lymphatic swell- 
ings in the inguinal regions alone are uncommon; and glandular 
involvement with Hodgkin’s disease usually occurs first and 
maximally^ elsewhere. Malignant lymiphadenomata, both pri- 
mary- and secondary^ are by'^ no means uncommon in the 
inguinal region. The most frequent malignant lymphadenoma 
here is a secondary epithelioma of the squanious-cell type, 
usually^ of perianal origin. Secondary’- carcinomata (from, a 
primary- lesion within some point in the wide area mentioned 
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A. Suppurative inguinai lymphadenitis. (From Third Surg. Div., Bellevue Hosp.) 



B. Lipoma of upper thigh. (From Tliird Surg. Div., Bellevue Hosp.) 

Fig. 190. Various masses in the region of the groin. 
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c. Undescended testicle in thirtccn-year-old boy. The non-desccndcd testicle is 
present as a small tender mass within the ingninal canal. (From Third Surg. Div., 
Belletme Hosp.) 
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D. Femoral hernia. (From Third Surg. Div., Bellevue Hosp.) 

Fig. 190. 
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II. Left feinorttl luTiiia. (Cf. I’if;. loon.) {Fn>m Third Siirp. Div., Bellevue IIojp.) 


I'lr.. lOO. 
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under inflammatorjr lymphadenopathies) and secondary mel- 
anosarcomata occur, though less often than do secondary 
epitheliomata. Primary inguinal lymphosarcoma is extremely 
rare. Diagnostic dilTicuIties include not only a differentiation 
of the various types of lymphadenopathies but the distin- 
guishing of glandular enlargements from masses such as hernias, 
psoas abscesses, undescendcd testicles, hydroceles, localized 
abscesses, tumors of cord or round ligament, and other inguinal 
affections (see individual headings) (Fig. 190). 

The lymph glands situated within the abdomen are affected 
by the same conditions which affect nodes elsewhere. The sepa- 
rate groups of intra-abdominal glands will be illustrated and 
described; and the following topics will be discussed: regional 
lymphadenitis due to local intra-abdominal infections; regional 
lymph gland metatases with intra-abdominal malignancies; 
tabes mesenterica; abdominal Hodgkin’s disease; abdominal 
glands of leucemia; intra-abdominal lymphosarcomatosis. 

QUESTIONNAIRE 

1 . Describe tiie blood supply to ileum and jejunum. 

2. Discuss control of vessels during resection of a short segment of jejunum or ileum. 

3. Describe in detail control of vessels for a long segment of jejunum or ileum. 

4. What is the relation between the movability of various parts of tlie gastrointestinal 
tract and the proximity of the main arteries supplying these parts? 

5. Name the portions of intestinal tract supplied with mesenteries or mesocolons and 
describe the arrangement of arteries within these structures. 

6. Describe the application of clamps to the bowel for an intestinal resection when an 
end-to-end anastomosis is contempl.ated; when the repair is to be of a side-to-side 
variety. 

7. What is the blood supply of the transverse mesocolon? 

8. How is injury to vessels of the trans\'ersc mesocolon to be avoided during the per- 
formance of a posterior gastroenterostomy? 

9. What arterial anastomosis marks the union of functional fore gut with mid gut; of 
junctional mid gut with hind gut? 

10. Wiiat are the causes of postoperative bleeding after a gastroenterostomy? 

1 1, What is the surgeon to do, if at the completion of a gastro-enterostomy, there is still 
bleeding along the site of anastomosis? 

1 2. Describe the blood supply of stomach. 

13. ^^^lat arteries must be ligated in performing a subtotal gastrectomy? 

14. ^^'^hat is an internal hernia; a retroperitoneal hernia? 

15. Name the chief sites at which retroperitoneal hernias develop. 

16. What is the frequency \vith which the following hernins occur; hernin into foramen 
of Winslow, intorsigmoid hernia, pericecal hernia, paraduodenal hernia? 
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33. Name 502 n; of tiit importar.t fatra-zAdomfnd laranron'^r-tF vtdr!; :se d'.ttrtr.iatd 
by abdoniinjJ vcrs'jF. 
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36. Describe tbe d‘2\’elop2ie2t of the foramen c.f Wlnsiov.. 

37. W'halpart does the hepatic artery pley in trie creati'jn t-fthe Uiramer. of AMr.slrtiv? 

38. Ho'v many lob'.-s has tfie In-er; hov,- many liaam'eatKr fio" m:.ny r'rcsarer ? 

39. Describe the development of tlie portal syst'em. 

40. Describe the vascular system of the Ever durina the rollov-inr stac'es t'f devel'Opment; 
(a.ithe vmelline stace, iA; placental stane, 'C' thepomal start. 

41. Tvame tlie fissures of the Ever. 

42. Bound the lobes of the liver. 

43. IVhat is the caudate process of tiic Ever; its r*clation to trie foramen eprploicum? 

44. IVhat vessels brin" venous blood to the Ever? IVhat vessel suppEestius orran irith 
arterial blood? 

45. What is tile porta hepatis; vhat stTuctures does it contain? 

46. Describe the portal vein and its tributaries. 

47. To tvhat part of tlie Ever do'es the cystic vein drain? 

48. What are the chief causes of pylephlebitis? 

49. "ViTiat is the relation of the portal vein to tiie neclr of the pancr-'cas? 

50. Kame the chief functions of tlie liver. 

53. Discuss the digestion and absorption of proteins. 

52. Discuss the digestion and absorption of sugars and starches. 

53. Discuss the digestion and absorption of fats. 

54. What is steatorrhea; azotorrhea? 

A. J. S.» n. £. VoL X. No. z, p. 43O 



THE GASTROINTESTINAL TRACT 


523 


55. To what is the normal dark color of feces due? 

56. Describe the typical stools observed with blockage of the pancreatic ducts. 

57. 'W’hat is fat necrosis? 

58. How can the scattered nature of patches of fat necrosis be accounted for? 

59. What are lacteals? Describe in detail. 

60. What is meant by efferent lymph vessels; afferent lymph vessels? 

61. What is the thoracic duct; into what does this duct empty? 

62. ^^’hat is chylous ascites; chj-liform ascites; Virchow-Troissier gland? 

63. What are the chief groups of abdominal lymph nodes? 

64. W'hat is the reticulo-endothelial system? What are the Kupffer cells of the liver? 

65. What points are to be noted in examining a lymph gland? 

66. Classifj’ lymph adenopathies. 

67. Describe a typical inflammatory lymphadenoma. 

68. Describe a typical syphilitic lymphadenoma. 

69. Describe a typical tuberculous lymphadenoma. 

70. Describe a typical malignant lymphadenoma. 

71. ^^’hat are the characteristics of primary or essential lymphadenomata? 

72. What is Hodgkin’s disease; leucemia; granuloma inguinale? 

73. Name some of the methods for differentiating between lymphadenomata. 

74. Discuss causes of enlargement of inguinal lymph glands. 

75. Discuss malignant inguinal Ijunphadenomata. 

76. From what other conditions must enlargement of inguinal lymplatic glands be 
differentiated? 
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RECONSTRUCTIVE SURGERY 

IN UNILATERAL PROGRESSIVE FACIAL HEMIHYPERTROPHY^*" 

H. L. Updegraff, m.d. 

HOLLYWOOD, CALIF. 


T he problems of the reconstructive 
surgeon are sometimes of general 
interest and the fact that Osier’s 
Practice of Medicine” gives but a single 
line to the mention of unilateral progressive 
facial hemihypertrophy urges me to detail 
an attempt at surgical reconstruction of 
such a case referred to me bj'^ Dr. E. F. 
Tholen. The condition referred to is a 
unilateral enlargement of one-half or side 
of the face including all or a part of the 
bony as well as the soft structures. 

^^^hen I first saw the patient (Fig. i) and 
made a working diagnosis, I tried to confirm 
it by a casual search through the textbooks 
at hand, which proved unsuccessful until a 
reference in Dana’s “Diseases of the Nerv- 
ous System” brought to light a case with an 
illustration similar to my patient. Dana 
referred to his patient as the eleventh 
reported case. A search of the literature 
brought numerous references to facial 
hemiatrophy but very few to unilateral 
facial hemihypertrophies, the earliest being 
that of Beck^ in 1836. I found my interest 
lay not only in the rarit}'' of the case but 
in the possibility of surgical reconstruction 
with cosmetic improvement. The thought 
of possible recurrence or stimulation of the 
condition following operation, elicited from 
the available literature the fact that onl}’^ 
one such reported case of a patient had 
been operated on and that one not for 
cosmetic proposes, but for relief of pain 
from the growth of the superior maxillary 
bone. 


Montgomery’s^® case report in 1893 is 
of interest in that in his article he states: 
“the interest in these cases lies in their 
exceeding rarity, it is bj'^ the careful report- 
ing of such cases whenever found that 
some future collaborator ma}^ be enabled 
to draw valuable inferences.” I am indebted 
to him for a list of cases^~® preceding his, 
which from checking the earlj’- literature 
I find to be acceptably accurate and am 
including in my bibliography for the 
assistance of tomorrow’s collaborators. His 
case however was not congenital, having 
first been noticed at ten years of age. 
The tongue was not hypertrophied but 
the usual accompanying pigmented nevus 
was present on the left cheek. 

Dana’s “ case was that of “The Giant 
‘Wilkins” who came under his observation 
in the early nineties and who was later 
reported again b3’- Peter Bassoe^® who 
took care of him during his final illness 
and published the post-mortem findings. 
The studies of these two men established 
the condition as an entity bj^ differentiating 
it from acromegal3\ The}' however called 
attention to the fact that it sometimes 
appeared in conjunction with acromegaly 
and giantism. 

Werner’s^® case reported in 1904 was: 

A male aged twenty-four with a negative 
family history and a congenital hypertrophy 
of the left side of the face. His general condition 
was normal, and he was of medium size. The 
h^'^pertropln’’ included the upper jaw, cheek, 
lips, lower jaw as well as the teeth, tongue and 
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tonsil. It appeared as if the anterior half of hypertrophy, and render it a textbook 
the skull %vas formed with a large left side and entity. To tliis picture of the disease, of 
a smaller right. The left angle of the mouth which much has been said ctiologicaiiy 



I. Fi<;. 3. I'li;. 4. 

Fk;. I. F.'ici.Ui'; iinil.'ilc-r.i! iu-inihyportrophy .it twenty-one years. 

Fio. 2 . nerniliypertropliy of Ixith soft and lx>ny structures. 

Fig. 3. Congenital Iiyperf ropiiy .nt three nionth-s. S.anie caw as Fifts. i and 2 . 

Fig. 4. Progressive enl.irgcmcnt at live years. Same case as Fig. 3. 


was drawn downward, so that about 5 mm. of 
the left half of the lower lip was obscured. 
On the anterior surface of the nock there was a 
dark pigmented area which was somewhat 
elevated, with irregular margins and enlarged 
papillae, but without increased growth of hair. 

It is more than interesting to note that 
every detail of the foregoing is duplicated 
in the present reported ease (Fig. 2) even 
to the peculiar incidence of the pigmented 
nevus on the neck which Werner quotes 
as an argument against macrosomy de- 
veloped on the neurotic basis. 

Mackay^^ in 1904 in presenting a ease of 
acquired bemifrypertrophy lists 19 con- 
genital cases and calls attention to the 
fact that in all 19 cases the parts affected 
corresponded exactly to the distribution 
area of the fifth nerve. 

Welt-Kakels*^ in 1914, in discussing her 
reported case called attention to the 
hemihypertrophy of the tongue as an 
evidence of congenitalism. 

It would seem that up to tlie present, 
there are approximate!}" 25 or so reported 
cases with enough similar points to give 
a rather definite clinical picture of con- 
genital facial unilateral progressive hemi- 


and pathologically, I would like to add a 
contribution toward therapy in the form 
of reconstructive surgical measures which 
in the following case Iiave proved 
satisfactory. 

My patient is a lad of twenty-one, husky, 
6 ft. 3 in. weighing 170 lb., recently graduated 
from liigh school, well up in Iiis class, with a 
desire to teach agronomy in the junior liigh 
school. His facial appearance constituted a 
handicap in dealing with youngsters and he 
came to me in hopes of benefiting his appear- 
ance and aiding his mastication. 

His family history is negative. His father 
is a well-developed man of 6 ft. i in. and his 
mother at the time of his birth was healthy 
and normal, having in late years developed a 
chronic arthritis. He had a normal birth but 
it was noticed that there was a In-pcrtrophy 
of the left face as shown by liis baby picture 
at three months (Fig. 3). His childhood on the 
farm was uneventful and his picture at five 
years of age (Fig. 4) shows a progressive 
unilateral facial development. 

The general physical examination disclosed 
no abnormalities aside from the facial condition 
and it was the consensus of familial opinion 
that there had been “no change in the face 
for at least five years.” 
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Aside from the special examination reports 
that follow, the striking points of interest in the 
left face arc the variations from normal. 



Fig. 5. Fig. 6. 

Fig. 5. Sliowing bony involvement in s:ime c.nse as Fig. i . 
Fig. 6. Note mandibular overgrowth. Same case as 

Fig. 2. 

The left check is of rather firm consistency, 
does not pit and is about 5 cm. thick and 
measures 7 cm. larger from the philtrum to the 
tragus. 

There is a pigmented nevus on the left neck 
some 6 cm. in diameter. 



Fig. 7. Mask of face before operation. 


The beard is normal on both sides. 

The left lips are niarkedlj^ enlarged and the 
left corner of the mouth pouting and pendulent 
with the angle drawn downward. 

The mouth opens normallj’- but seems to 
gape toward the right. 

The left tongue is a half larger than the right. 

The left upper and lower molars have been 
removed in an efl'ort to allow the mouth to 


close and the gums are touching at the posterior 
portion. 

The left mandible seems to slope inward. 





V 

Fig. S, Composite model of jaw. 

The left superior maxilla is markedly dis- 
placed toward the center line and the palate 
is very high. 

Dr. M. Russell Wilcox kindly examined the 
ej’-es and found the vision normal and no evi- 
dence of intracranial pressure or sella turcica 
involvement. The nose interior was normal 
with the exception of the pushing to the right 
of the septum. The ears were normal except 
for a symmetrical enlargement of the left one. 
The left antrum transilluminated poorly but 
there was no history of infective activity. 

Dr. Wm. D. Napheys reported in his neuro- 
logic examination as follows: “Lower portion 
of left side of face much larger than right, soft 
and bon}’- structures both involved. Lower jaw 
prognathous and deviates to left. Tongue 
when protruded deviates to right and left half 
of same is much larger than right half. Other 
facial muscles function equally on both sides, 
as far as trophic asymmetiy will permit judg- 
ment. There is a slight, fine, rapid tremor of 
tongue, e5^elids and fingers. Romberg’s sign 
not present. No paralysis or paresis of muscles 
of face or elsewhere over body. Reactions to 
electric stimulation were not normal and equal 
on both sides, but were not typical of the reac- 
tion of degeneration. There was a slight modal 
change present, the faradic current did not 
produce as much contraction when applied 
to the muscles on the left side a's on the right. 
In contrast to the usual quantitative changes, 
faradic stimulation of the left facial nerx'^e 
produced a more marked response on the left 
side than on the right. There was no qualitative 
change, in that galvanic stimulation of the 
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muscle produced an equal response on both 
sides. There was no polar change present, the 
negative galvanic irritation of the facial ner\-c 
producing a more marked response than the 
positive on both sides. 

There was no sensory change present in 
either side of the face and the special senses 
were all normal. No disturbance of superfieial or 
deep reflexes was present. Subject showed a 
normal mentality and except for a slightlj- 
unusual response to electric stimulation of the 
face, which might be interpreted as an anoma- 
lous partial reaction of degeneration and hemi- 
facial hjEpertrophy indicative of trophic change, 
the neurologic findings were negative.” 

From an .v-ray standpoint there was much 
to be learned (Figs. 5 and 6). The sella turcica 
was normal in size and shape according to 
Dr. Benj. H. Sherman the radiologist. The 
skull was normal while large, with the exception 
of the left lower face. The hj-pertrophv in- 
volved the left mandible from the midline 
showing a bony structure of normal density 
but twice as large as the right side in all dimen- 
sions except the longitudinal. The left lower 
front teeth were somewhat enlarged and there 
was an exostosis fonvard to the left of the 
midline of the mandible. The left upper and 
lower back teeth had all been previously'' 
removed and an alveolectomy performed with 
good results. The left superior maxilla was 
pushed inward to the extent of making practi- 
cally a straight line from the midline at the 
incisor teeth to the molars, such distortion 
evidently having been caused by the over- 
grouq:Ii of the mandible. The left antrum was 
cloudy. The zygoma and orbit were normal. 
The nasal bones and the nasal process of the 
superior maxilla were pushed to the right 
giving a distortion to the right of the septum 
and entire nose. 

The lahoratory findings were of interest in 
that they showed no marked abnormalities 
except a rather high hemoglobin of 1.24 (Sahli) 
with a 1. 1 plus color index. The pituitary 
hormone in the blood as checked by R. S. 
Willard, Ph.D., was 13 mg. per 100 c.c. as 
against a normal of 11.4. Following are the 
reports of Dr. V. L. Andrews of the Holljm'ood 
Hospital: 


Blood: 

Leucocytes 9,000 

Polyniorphonuclears, per cent 69 

Erythrocytes 5,200,000 


Blood Cbenustn': 

N. P. 40.5 

Uric acid 3.0 

Sodium chlorides 220.0 

Sug.ir 67. 8 

Sodium 1.075.5 

Gilcium 20. J 

Potassium 18.2 

•Magnesium 3.1 

Pbospliorus: 

Inorganic 2-247 

Inorganic .and hydrolyzable 1 .559 

Acid solution ".410 

Total It. 2 16 

Fats: 

Cholesterol 250. 

Lecithin 200. 

Fatty acids 25. 

Neutral fats o. 

Total 4~5 . 

Amino-Acids: 8.4 

Enzx’mcs; 

Pepsin .0 

Tiypsin .0 

Lipase .0001 

Aniylopsin .0001 

Urine: 

Negative throughout 
Basal Afetabolism Role: 


Normal to less than per cent 

T. 97.2 P. 72 R, tS 

IVasseniiann Test Negative:. 

The question then of differential diagnosis 
involves, the ruling out of hemiatrophy be- 
cause of the absence of atrophic changes 
on the right or smaller side. Acute swellings 
need not be considered on account of the 
history'. Acromegaly’ is excluded fay’ the char- 
acteristic general symptoms being absent; 
hemangioma, by’ persistent size on change of 
posture and character of cheek tissue; partial 
macrosomy’, by’ the history’, leontiasis ossea, by 
absence of typical bony’ deformity'. The in- 
volvement of the soft parts speaks against 
diffuse hy’perostosis. 

The hemilateral enlargement of the bony 
as well as the soft structures, with an authenti- 
cated history’ from birth, with the elimination 
of possible conflicting diagnoses, leaves the- 
diagnosis of congenital unilateral progressive 
facial hemihypertrophy’ with possibly a mild 
giantism, the title of choice. 

It was the opinion of the consultants that 
there was no contraindication for operation 
except lack of precedent and preparations^ 
were made accordingly. 

A preliminary plaster mask (Fig. 7) of the 
face and a composite model of the jaw (Fig. 8). 
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from actual measurements revealed a ridge of 
bone on the left lower edge of the mandible 
some 12 cm. in length and from i to 15 mm. 
larger tlian the right side. Under trachel 
intubation and colonic-ether anesthesia, a 
semilunar incision was made from a point 3 
cm. to the right of the midline of the mandible 
and 3 cm. posterior to the point of the chin 
to a point opposite the aural canal. The skin 
was freed and elevated to the lip border and 
as far forward as the zygoma. A large amount 
of hypertrophic fatty tissue interspersed with 
connective tissue bands was removed from the 
cheek. The excess bone was sectioned at the 
lower edge of the mandible with a rotating 
electric saw and the facial skin brought down 
and refitted over the face. 

It was found that the new closure would 
entail the removal of an elliptical strip of skin 
some 15 cm. in length and 4 cm. at its greatest 
width. Rubber-dam drains were employed and 
the excision closed by interrupted sutures. 
Pressure and icebags allowed healing by pri- 
mary intention and there was an early estab- 
lishment of cutaneous sensation (Fig. 9). The 
pathologist’s report on the section of bone 
removed was that it compared fa^^orably with 
normal bony tissue. The skin and fatty tissue 
removed did not show any abnormalities. The 
section of epithelium was of normal thickness. 

The parotid was enlarged and the intraoral 
opening of Stenson’s duct was somewhat for- 
ward and lower than ordinary. The left mental 
foramen of the mandible instead of being 
opposite the first and second lower bicuspids 
appeared at the point opposite and below the 
second molar. The dental canal was repre- 
sented by a groove running along the canal’s 


usual bed and h'ing in it, the mandibular 
dental branch (which was of necessitj' sec- 
tioned) measuring 5 mm. in diameter. 



Fig. 0. Postoper.itivc. sixty Fig. 10. Postoperative, 
days. six montlis. 


Three months later the exostosis of the 
incisor area was removed intraorall}' and a 
portion of the upper lip resected. Dr. Leigh 
Paul constructed the necessary upper and lower 
plates and the patient was allowed to proceed 
with his instnictionship. There has been some 
recurrence of the fatty deposit in the left 
cheek (Fig. 10) and the patient has gained in 
weight. I think that sea sponge pressure over 
the cheek for a period directly postoperatively 
would have been a help. There has been no- 
recurrence of the bony grov^th and the jaw has 
healed smoothly. 

With this experience I can see no reason 
why similar cases should not be operated 
once they have reached maturity^ 
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HOW WAVES GO DOWN THE BOV^L 

Walter C. Alvarez, m.d. 

ROCHESTER, MIXK. 


I N vicv.' of the fad that conduction 
alonz; the muscular wall of the intes- 
tine is one j)f the most important func- 
tion^ in the body it is all the more 
renuirkable that today practically nothing 
is knov. n about it. The main reason for 
this ignorance is that thirty years ago 
])hy,sioIngists throughout the world ac- 
cepted unanimously and without rcserva- 
ti('n a mi<(!Uotation and a misunderstand- 
im: of the statements of \V. M. Bayliss 
and E. S. Starling. These men obscp.'cd 
that if they cut the vagus and splanchnic 
nerve-^ of a dog and then purged and 
anisthetit'ed him, stimulation at a point 
on the small bowel would .'Sometimes cause 
congoaetion orad and relaxation caudad. 
'I'iiey had ditlicuity in showing this 
“reliex" in the cat, and they were prac- 
tiv'.diy unable to show it in the rabbit. 

In spile of the fad that the few men 
•vho later attempted to confirm tiiese 
'fosers .'.tions had dilliculty in doing so, 
.■.:ui ifi spite of the fact that later Cannon 
v.i.rni-d t!;e rsiedic.d v.'orld that this “re- 
flex" probably liad nothing to do with 
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are being taught and will doubtle.ss be 
taught for another fifty years that in all 
normal animals all stimuli produce con- 
traction above and relaxation below, and 
this is why waves go down the bowel. 

Actually, if one takes a normal rabbit or 
a rabbit with vagus and splanchnic nerves 
cut, and stimulates the bowel with an 
electric current, one gets almost always 
contraction at the point stimulated and 
also above and below. Occasionally there 
will be seen a momentary inhibition but, 
as Bayliss and Starling found, this inhibi- 
tion will sometimes appear above as well 
as below the point stimulated. 

The stimulus appears to act much as a 
stone does when it is thrown into a pond; 
from the local disturbance ripples spread 
out on all sides. In the bowel of the rabbit 
a wavelet of some kind ordinarily runs 
orad for a distance of from 3 to 15 cm., and 
caudad for a distance of from 3 to 20 cm. 
It almf)sl always goes farther caudad than 
orad, and it seems to travel a little faster 
cauded than orad. 

'fhere is considerable evidence to show 
that this wavelet travels along the nerve 
fibers in Auerbach’s plexus, d ims, if one 
makes a circular cut through the muscle 
down to the mucams niernbr.ine and allows 
it to heal there will later be no sign of 
conduction of electrically produced wave- 
lets past the scar. Peristaltic rushes will 
ea'^ily jump the gaj) because, as i showed 
xearv ago, they push a column of fliiirl 
.■ihc.arl of them, and the distention produced 
by thi*- tolurnn causes a new rush to st.art 
rm. the other side of the f)i)struction. One 
tan actually cut the bowel in tv.'o and join 
the ends with a piece of glass tubing with- 
o'ut inte.Tirptiru: in the slightest the prog- 
rc'-s of peristaltic rushes down the bowel. 
If :t were tiot for this mechanism, the 
mrdntenar.ie of life after end-to-end or 

G .< Ag-nO: Ct; v. 
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side-to-side anastomoses of the bowel 
would probably be impossible. 

Besides the impulses which travel slowly 
through the neurones in Auerbach’s plexus 
there are others which travel rapidly by 
way of long nerve paths in the mesentery 
or in the bowel. My records of intestinal 
activity, made simultaneously from many 
parts of the bowel, show that often when 
a peristaltic wave starts on its way down 
the duodenum the lower ileum will almost 
immediately begin to contract so as to 
keep the intestinal contents from going 
on too rapidly into the colon. Although I 
have not been able to demonstrate it in 
my records I suspect that there is also 
some coordinating influence which speeds 
ahead of the rush wave and smooths the 
way for it because the excised bowel be- 
haves so differently from the intact bowel 
when one injects fluids into the orad end. 
In the living rabbit, such fluid, even in 
the absence of waves, will seep rapidly 
caudad, while in the excised bowel it can 
be forced through only slowly and with 
difficulty. Similarly if one bathes a loop of 
bowel from a living animal in a weak solu- 
tion of nicotine the rh^Mimic contractions 
which tend normally to spread caudad 
become incoordinated, the muscle shortens 
here, there, and everjnvhere about the 
same time, and the bowel takes on the 
appearance of a string of beads. 

There is much evidence now to show 
that, at least in the chicken, Auerbach’s 
plexus is made up primarily of a chain 
of neurones each about lo cm. long. 
Between them, perhaps, are valve-like 
synapses much like those in the central 
nervous system, synapses which make it 
easy for impulses to travel in one direction 
but almost impossible to travel in the 
other. These nerves in the bowel are 
different from those elsewhere in the bodv; 
they probably have a very slow rate of 
metabolism because they conduct so slug- 
gishly (about 5 cm. a second) and because 
they can live so long after the circulation 
is shut off. The nerve cells in the brain 
and spinal cord are destroyed or irrepa- 


rably injured after ten minutes of anoxemia 
but, as Cannon and Burket have shown, 
the nerve cells in Auerbach’s plexus will 
survive periods of anoxemia lasting three 
hours or more. Experiments which my 
assistants and I are now performing indi- 
cate that what Cannon and Burket found 
in the cat is true also for the rabbit, and 
the surgeon here has an explanation for the 
fact that bowel freed from incarceration 
in hernial openings will often survive and 
regain its function after surprisingly long 
periods of strangulation. 

One of my reasons for deciding to spend 
several years in the study of conduction 
in the bowel and in an attempt to analyze 
the structure of Auerbach’s plexus was 
my desire to understand something of the 
mechanism underlying certain types of 
dynamic ileus. Every so often a surgeon 
who has had to open an abdomen on 
account of signs and symptoms of intestinal 
obstruction will find at the caudad end of 
a distended loop a ring of muscle which, 
except for the fact that it remains con- 
tracted, appears to be perfectly normal. 
What has gone wrong? Occasionally such 
rings will relax at the time of operation 
but sometimes they do not, and the only 
Avay in which to cure the patient is to 
excise the contracted region. A similar 
type of contraction seems to account also 
for the obstruction in many cases of Hirsch- 
sprung’s disease. 

Although as yet I have little evidence 
to back up my theory it has long seemed 
probable to me that these contraction rings 
must be due to a loss of function in the 
neurones in Auerbach’s plexus which are 
connected with the muscle fibers. As Nolf 
has pointed out, there is considerable 
physiologic and anatomic evidence to show 
that Auerbach’s plexus consists of two 
types of nerve cells: one group perhaps 
concerned with the maintenance of good 
conduction along the bowel, and the other 
group connected with the musele fibers. 
Besides those two sets of neurones, with 
their axones and dendrites, there are, in 
Auerbach’s plexus, innumerable fibers of 
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vagal and splanchnic origin. That the vagal 
fibers are of little importance in conduction 
was shown recently by Hosoi and me. 
We cut the vagi, allowed time for degener- 
ation, and then found that, cxxept in the 
lower part of the ileum, conduction was 
unimpaired. Degenerative section of the 
splanchnic nerves interfered considerably 
with the conduction of electrically pro- 
duced disturbances, but the rush waves 
continued to travel normally down the 
bowel, and some of the animals lived and 
gained weight. 

Incidentally, we saw no sign of that 
antagonism or balance between the vagus 
and splanchnic nerves which is so dear 
to the heart of medical theorists. Cannon 
saw no sign of it during the years in which 
he was removing the sympathetic ncr\'ous 
system from cats. Unfortunately for the 
theories of clinical writers the statement 
found in all te.vtbooks to the effect that 
the vagus is the motor nerve for the bowel 
and the sympathetic the inhibitor is 
wrong. As usual with such clear-cut 
statements, it contains a grain of truth, 
but anyone who will take the trouble to 
perform a few experiments or to look 
through the literature will soon see that 
the problem is not so simple. The nerves 
are bundles of all sorts of fibers and for 
this and other reasons the effects obtained 
when they are stimulated are complicated 
and variable. 

One can destroy the conducting function 
of the first group of neurones in Auerbach’s 
plexus either by giving nicotine or by shut- 
ting off the supplj’- of oxygen, but it is 
hard to know how to destroy the function 
of the second group without at the sa'me 
time injuring the muscle. At first sight it 
should be easy because we know that the 
excised muscle will beat rhythmically 
and normallj’^ after it has been kept for 
four or five days in an ice box, and it does 
not seem probable that even the remark- 
ably hardy nerve cells of the mjxnteric 
plexus could live that long. Unfortunately 
we do not know yet how long they can 
retain their functions when the tissue is 


kept cool, and it may be that under these 
circumstances they can live for several 
days. 

At present I am trying to find a period 
of anoxemia long enough to destroy the 
nerve cells but not long enough to destroy 
the muscle. I believe it can be found 
because surgeons occasionally discover 
that a loop of bowel which has been 
strangulated for a long time, or which has 
lost its connection with the mesenter\', 
will survive, only to contract later to a 
hard narrow tube. My reason for believing 
that this phenomenon is due to the loss 
by the muscle of its immediate ner\’e 
supply is that experiments on lower forms 
of life have shown that such a loss will 
produce a form of spastic paralysis: the 
muscle separated from its ganglion cells 
contracts down into a hard knot and stays 
that way. 

From what is known now of Auerbach’s 
plexus it seems probable that certain 
forms of paralytic ileus might easily be 
due to the deleterious effect of some toxin 
or some inhibiting influence acting on the 
very vulnerable synapses between the first 
group of conducting neurones. Such an 
injur}' would leave the segmenting activity 
of the bowel unharmed but would perhaps 
put a stop to the peristaltic rushes. 

I regret that in this short paper I have 
not answered the questions with which I 
started but if perhaps I have shaken the 
faith of my readers in some of the state- 
ments that have heretofore lulled them 
into a sense of false security, and if I have 
stimulated them to think more about these 
problems of intestinal function I will have 
done something of what the Program 
Committee asked me to do. 

I would strongly recommend to all those 
who think they know something about 
the innervation of the bowel that they read 
Van Campenhout’s recent review of the 
attempts that embryologists ha^’e made 
to clarify the problem. At present there 
are seven who claim that the nerves of 
the bowel arise from the mesoderm; four 
are sure that these nerves come from vagal 



New Series Vol. X, No. 3 


Alvarez — Bowel Waves 


American Journal of Surgery 


447 


primordia, and fourteen are equally sure 
that they are of sympathetic origin. In 
this world of science it seems as if only 
the writer of textbooks can arrive eaisly 
and promptly at the truth. 

SUMMARY 

. Faradic stimulation of the small bowel 
of the rabbit causes a disturbance to spread 
out from 3 to 20 cm. orad and caudad. 
As a rule these wavelets travel slightly 
farther and faster caudad than orad and 
they almost always cause contraction 
of the muscle. There is rarely any sign of 
Bayliss’ and Starling’s law in the bowel 
of the rabbit. 

. There is considerable evidence to show 
that conduction in the bowel takes place 
by way of neurones in Auerbach’s plexus. 
The synapses between these neurones are 
probably valve-like and favor conduction 
in the caudad direction; they appear to 
be highly susceptible to anoxemia because 
in the rabbit peristaltic rushes disappear 
immediately after the death of the animal. 
They are susceptible also to the action of 
nicotine. 


The nerve cells are remarkably resistant 
to anoxemia as shown by the fact that 
in the cat they do not seem to lose their 
function when the circulation is shut off for 
five hours. Certain forms of paralytic 
ileus may perhaps be due to a blockage by 
toxins or by nervous inhibition of the syn- 
apses between the conducting neurones in 
Auerbach’s plexus. Tonic contraction rings 
which sometimes produce intestinal ob- 
struction may well be produced by a loss 
of function in another group of neurones 
which presumabl}'^ are attached directly 
to the muscle. 
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DIET AFTER OPERATIONS ON THE STOMACH* 

Albert F. R. Andresen, m.d., f.a.c.p. 

BROOKLYN, N. Y. 


T he average surgeon, after performing 
an operation upon the stomach, 
gastroenterostomy, partial or sub- 
total gastrectomy, pylorectomy or any 
other procedure, will leave orders for the 
patient to have nothing by mouth for 
tr\venty-four or fortj'^-eight hours, or if 
liberal in regard to feedings, will allow 
sips of water or cracked ice for a day or 
two and then add broths, tea or lemonade 
for a few days, followed bj'' a rather rapid 
increase to a too liberal diet. Often the 
patient is discharged from the hospital 
with permission to eat everj^thing. The 
bad results of this irrational and careless 
method of treatment are constantly being 
encountered, and it is time to suggest a 
remedy. 

In order to rationalize postoperative 
diets it is necessary to consider the con- 
ditions that present themselves. As ruth- 
less surgery for ordinary small peptic 
ulcers is gradually being abandoned by 
conservative surgeons, it means that the 
candidate for operation has either a car- 
cinoma or one of the complications of an 
ulcer: stenosis, perforation or a large 
indurated ulcer which has bled and requires 
operation. The patient is therefore, as a 
rule, a poor operative risk. In partially 
obstructive cases, preoperative feeding of 
small quantities of concentrated foods, 
milk, cream and lactose mixtures, at short 
inten^als, will often, in a week or ten days, 
transform an exceedingly bad risk into a 
fairly good one. Rectal feedings of glucose 
and alcohol, and subcutaneous or intrave- 
nous injections of saline or glucose, will 
further help to improve the operative risk. 
Nevertheless the operative patient is usu- 
ally much under weight, has been more or 
less starved for some time, and presents 
a picture of dehydration and even acidosis. 
His gastrointestinal tract, having become 


unaccustomed to propelling normal quan- 
tities of content, is in a condition where 
postoperative ileus is to be anticipated. 
The Murphy drip, while of inestimable 
value in these cases, is not always sufficient 
to save life, and lavage, enemas, stupes^ 
and medication are often not of use in 
preventing or combating ileus. 

The ideal gastric operation is one done 
under local, block or spinal anesthesia, 
avoiding the shock, dehydration and post- 
operative starv’^ation period attendant upon 
general anesthesia. The ideal postoperative 
treatment would consist of measures to 
prevent or treat shock, the early adminis- 
tration of fluids to overcome the already 
existent dehydration, and the early inges- 
tion of material which would stimulate 
gastrointestinal motility, thus avoiding 
distressing distention or ileus. Shock has 
always been combated by suitable medi- 
cation and by application of heat exter- 
nally. The Murphy drip, whether of saline 
or glucose, when successfully administered, 
has added unbelievable amounts of fluid 
to the patient’s organism; but how often, 
unless a special nurse is constant^ on the 
alert, do we not find the fluid in the bed, 
the patient saturated and the tube causing 
annoyance, restlessness or even pain? 

In an effort to institute early feedings 
after operation, the writer, twelve years 
ago^ reported the successful administration 
of peptonized milk, cream, dextrose and 
alcohol mixtures through a Rehfuss tube 
which had been placed in the patient’s 
stomach before operation, and which had 
been pushed well into the intestine by the 
surgeon at the time of operation. Feeding 
through tube was commenced while the 
abdominal wound was still open showed 
that 250 mils of a feeding mixture such as 
mentioned previously, would result in 
prompt peristalsis and the rapid passage 
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of the food through the intestinal tract, 
even when the patient was under deep 
general anesthesia. Spontaneous bowel 
movements occurred within two davs 

»j 

after operation, and these patients were 
generally in remarkably fine condition. 
Shock, dehydration and postoperative dis- 
tention were practically always avoided. 
During the period when this procedure 
was thus being successfully used, it was 
found in one case that while the tube 
had been drawn back early into the 
stomach by postoperative vomiting, the 
administration of 250 mils of milk, cream 
and dextrose mixture every two hours 
through the tube directly into the stomach 
had been as productive of good results as 
the jejunal feedings had been in the other 
cases. This suggested the desirability of 
giving feedings by mouth immediately 
after operation, thus avoiding the trouble, 
trauma and possibility of infection Incident 
to the opening of the stomach when the 
surgeon placed the tip of the tube well 
down in the jejunum. However, it was very 
dillicult to persuade surgeons that imme- 
diate oral feedings would be safe. It was 
pointed out that if the surgeon feared 
leakage from his wound, the gastric juice 
which the stomach would inevitably begin 
to secrete after the operation, would of 
itself not only furnish a suflicient quantity 
of fluid to be dangerous from the leakage 
standpoint, but its digestive effect might 
possibly be deleterious to the suture mate- 
rial and the new scar. On the other hand, 
the surgeons pointed out that in the first 
few days after operation a wound could not 
stand much strain and that eight or nine 
days afterward the catgut is practically 
absorbed, which might cause some loss of 
strenirth in the wound. In more recent 
years the researches into Avound healing 
by Harvey and Howes at Yale Medical 
School,-'^ have shown that during the 
first three or four days clean wounds of the 
stomach wall have almost no tensile 
strength and that cohesion depends almost 
entirely on the sutures. After this quiescent 
period strength increases very rapidly, 


until at ten days it has almost reached its 
maximum, and at twelve or thirteen days 
the wound may be considered to be per- 
fectly healed. The process of healing has 
been shown to be aided and accelerated 
by the presence of protein in the stomach 
lumen. 

About eleven years ago Ave devised a 
system of postoperatiA’^e feedings, Avhich 
has been called the Long Island College 
Hospital Gastroenterostomy Diet, and 
Avhlch, AA'ith occasional slight modifica- 
tions, has gradually been adopted by 
our surgical staff, until noAv it is practically 
a routine for postoperatiA’^e gastric cases. 
This routine is as folloAA's: 

DIET AFTER OPERATIONS ON THE STOMACH 

No feedings to be given when patient is asleep. 

No ice, water or otiicr drinks to be given. Lips may 
be moistened. 

Mineral oil, hi oz. to be given on second night, and 
everj- night thereafter. 

First Day; 

Feedings every two hours as follows: 

Beginning on recovery from anesthetic or three 
hours after return to ward after operation under 
local anesthesia. 

Gelatin solution: 4 oz. 

Second Day: 

Feedings every one and one-half hours as follows: 
Gelatin solution: 4 oz. 

Gruel mixture No. i : 4 oz. Alternating 

Third Day: 

Feedings every one and one-half hours as follows: 
Gel.atin solution: 5 oz. 

Gruel mixture No. i : 5 oz. Alternating 

Fourth Day and Fifth Day Feedings, everj' two hours. 
Gelatin solution: 6 oz. 

Gruel mixture No. 2: 6 oz. Alternating 

Sixth and Seventh Days: 

Gelatin and gruel, alternating as on previous days, 
but add to 3 gruel feedings in day any one of 
following: 

I soft-poached egg, 

3 oz. cereal, 
custard 

Eighth, Ninth and Tenth Days: 

Gruel mixture No. 2, 6 oz. every three hours, add- 
ing to each feeding anj' two of the following; 

3 oz. cereal and cream, 1 soft egg 
custard or jcllo, 2 oz. 

Eleventh Day and thereafter: 

Long Island College Hospital Ulcer Diet 

The formulae mentioned in the diet 
are as folloAA^s: 
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FORMULAE FOR FEEDINGS AFTER OPERATION 



Ounces Grams 

Calories 

Gelatin .solution; 



Gelatin 

I 3'> 

1 10 

Lactose 

3 9f> 

3f'K) 

Juice of 1 oninge 


.to 

W'ater 

32 1000 



Gruel mixture No. i: 

Ccrc.nl pruel (O.itmeal, ii.irley 


or cornmeal) 

16 

5(){) 

125 

Milk 

'4 

420 

280 

Cream ' 

4 

120 

480 

Lactose 

3 

90 

360 

Gruel mixture No. 2: 




Cereal gruel (Oatmeal, barlev 




or cornmeal) 

12 

350 

100 

.Milk 

32 

1000 

640 

Cream 

4 

120 

480 

Lactose ... 

4 

120 

4.80 


As M-ill be seen from a study of the 
formulae and the quantity of frequency 
of the feedings as suggested before, patients 
on this diet receive in tiie neighborhood 
of 600 to 700 calories during tiie first 
day, 1200 to 1400 calories the second 
day, 1400 to 1600 calorics the third day, 
and by the eleventh day arc getting 2500 
to 3000 calorics in twenty-four hours. 
The quantities of solutions given arc not 
so great as to cause undue tension at the 
site of operation, are easily taken and 
promptly pass on bcj'ond the stomach. 
The ability to take food encourages the 
patient and improves his morale. The 
food stimulates the salivary glands, and 
the amount of liquid given by mouth 
obviates the necessity for its rectal or 
subcutaneous administration. All the for- 
mulae are soothing to the irritated gastric 
mucosa and to the wound, all contain 
some of the protein which Harvej' has 
found to encourage wound healing, all 
combine readily with gastric juice without 
overstimulating its production. In addition, 
the gelatin is a coagulant when applied 
to bleeding surfaces. With the use of this 
postoperative diet the improvement in 
the general condition of the patient is 
marked, visitors often finding it difficult 
to believe that a patient has been operated 
upon the previous day. Spontaneous bowel 
movements almost invariably occur on 
the second or third daj^ even without the 


administration of mineral oil. Occasionally 
there is a tendency to diarrhea, due to 
the large amount of lacto.se being taken 
by the patient, and this tendency can 
be overcome by decreasing or entirely 
eliminating the sugar. Some patients can- 
not take the quantities suggested in 
our diet table, and the size of the feedings 
may have to be reduced for them. Patients 
exhibiting allergic reactions from the inges- 
tion of milk or eggs will require substitution 
of other proteins for these. So rarely docs 
any considerable distention occur, that 
it is almost unriccc.ssary to mention any 
treatment for it. A little pituitary extract 
might occasionally be of use where dis- 
tention seems to be threatened. If spon- 
taneous bowel evacuation docs not occur, 
a retention oil enema on the third night 
after operation, if necessary followed by a 
small soapsuds enema the next morning 
will initiate subsequent regular daily bowel 
movements. On the eleventh day after 
operation, as indicated in the outline given, 
the patient is put on the Long Island 
College Hospital Ulcer Diet (shown later) 

LONG ISLAND COLLEGE HOSPITAL ULCER 
DIET 

Brc.ikfnst: 

-Milk, 8 oz. xviili cri'.ini if tJosired 
Ccre.il, J oz. witli milk or crc.nm 
Egg, I .wFt-boilcd or po.iclicd 
Hrc.ad or toiist with butter, 2 slices 
Fruit juice or stewed fruit (at end of meal). 
Mid-moming: 

•Milk, 8 oz. cream, hj oz. lactose, K> oz. witli cocoa 
if desired, always witli crackers, toast, bread or cake. 
Luncheon: 

.Milk, 8 oz. 

Baked or mashed potato or plain spaglietti 
Egg, I soft-boiled or poached or cream cheese 
Bread and butter, z slices 

Pudding, custard, gelatin, ice cream, or stewed fruit. 
Mid-afternoon: 

Same ns mid-morning. 

Supper: 

Same as breakfast or luncheon. 

At bedtime and during niglit every two and onc-half 
hours, if awake: same as at mid-moming: 

Olive oil, Lj oz. three times a day before meals 
Mineral oil, kj oz. at bedtime 
Water; ad libitum. 

which should be continued for a period of 
three or four weeks, when gradually there 
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are added all kinds of vegetables and 
fruits, and an increasing variety of other 
foods. It must be remembered that in 
most cases there is no pyloric sphincter 
action after operation, that food entering 
the stomach is rapidly passed into an 
intestine not naturally fitted to receive 
such unchanged food and that often more 
or less serious symptoms result from the 
ingestion of food which is not thoroughly 
cooked, finely divided and thoroughly 
masticated. Meat has been found to be 
particularly prone to make trouble, and 
should not be added to the diet for at 
least three or four months after operation, 
and then very cautiously. Fortunately, 
in most cases the gastrointestinal tract 
eventually adapts itself to the new con- 
ditions, and then these patients can eat 
practically normal diets. 

CONCLUSIONS 

I. Most existent postoperative diets are 
irrational and add to the danger of opera- 


tion, to the discomfort of the patient and to 
the length of the period of convalescence. 

2. Early feedings are desirable to en- 
courage the patient and to improve his 
general condition, to promote wound 
healing, and to stimulate normal gastro- 
intestinal peristalsis. 

3. Feedings of gelatin solution and milk 
and gruel mixtures are soothing, acid 
binding and coagulant, and are therefore 
desirable. 

4. Careful dietetic care for several 
months after operation will prevent dis- 
comfort to the patient and complications 
in his convalescence. 
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ROENTGENOLOGICAL STUDY OF THE 

SUPERIOR AND POSTERIOR MEDIASTINUM^^ 

Samuel Brown, m.d., and Harold G. Reinecke, m.d. 


CINCINNATI, OHIO 


I N a previous communication^ our study 
was confined to the soft structures of 
the neck. In the present paper we shall 
deal chiefly with the structures of the 
superior and posterior mediastinum. 

It is our experience, based on a large 
number of examinations, that no study of 
the superior and posterior mediastinum is 
complete unless both the anteroposterior 
and lateral views are made. Of the two the 
lateral view often renders more valuable 
information than the anteroposterior view. 
In the latter several dense structures such 
as the sternum, spine, heart, and great 
blood vessels are superimposed, thus ob- 
scuring to more or less degree the soft 
structures of the mediastinum. 

We also find that a true lateral view is of 
greater value than the oblique view. This 
is due to the fact that a knowledge of the 
normal relationship between the various 
structures in a true anteroposterior and 
lateral positions is more readily acquired. 
Thus a delation from the normal in the 
relationship of the structures is more 
easily recognized. 

The mediastinum is that portion of the 
chest which is not occupied by the lungs 
and pleurae. It is bounded in the front 
bj'^ the sternum and behind by the dorsal 
spine. The lateral boundaries are formed 
by the pleural sacs. The mediastinum is 
dhdded into a superior and an inferior 
portion by an imaginary plane which 
corresponds to a horizontal line dravm from 
the lower part of the body of the fourth 
dorsal vertebra to the junction between 
the manubrium and the gladiolus. The 
inferior portion is subdivided by the 
anterior and posterior layers of the peri- 
cardium into an anterior, middle, and 

^ Am. J. Roentgenol Rad. Therapy, 20: 208-212, 
1928. 


posterior mediastinum. The anterior 
mediastinum is in front of the pericardium. 
The middle mediastinum is vdthin the 
pericardial sac, and the posterior medi- 
astinum is beliind the pericardium and in 
front of the dorsal vertebrae. In this 
communication we are interested in the 
roentgenological consideration of the supe- 
rior and posterior mediastinum. 

The position of the mediastinal struc- 
tures is essentiallj’^ due to the equilibrium 
between the two pleural cawties and the 
position of the diaphragm. Any change of 
the position of the diaphragm or any dis- 
turbance of the equality of pressure 
between the two pleural cavities vdll pro- 
duce a dislocation of the mediastinal 
structures. Both local or general causes 
may be responsible for a change in the 
position of any of the structures. The local 
causes will receive our special attention 
and the structures dealt with -udll be the 
trachea, esophagus and aorta. 

The position of the trachea, esophagus 
and aorta as revealed in the anteropos- 
terior view is familiar to aU roentgenolo- 
gists. Any deviation of these structures 
from their normal course in a lateral direc- 
tion and the significance which that 
implies is fully appreciated by all. How- 
ever, the significance of the exact position 
of these structures as seen in the lateral 
view and their deviations in the antero- 
posterior direction is vety much less 
understood by the average student of 
roentgenologj’- of the thorax. We shall, 
therefore, make a detailed description of 
these structures in the following few 
paragraphs. 

In the lateral view of the thorax, the 
trachea (Fig. i A and b) is recognized on 
the roentgenogram by its greater trans- 
parency in the shape of a narrow column 


* Submitted for publication October ii, 1930. 
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which bisects the superior mediastinum pulmonary arteiy there is often seen a 
into two almost equal parts. The anterior ring-like shadow due to the origin of the 
part is in front of the trachea and is major branches of the bronchi. In front 



Fig. I A. Anterior view. Trachea and bronchi injected 
witii lipiodol. Notice close relationsliip which exists 
betiveen traclica on riglit and arcli of aorta on left. 


Fig. I D. Lateral view. Trachea bisects superior medi- 
astinum into two equal parts. Notice its crossing of 
arch of aorta. Below arch, trachea is in front of 
descending aorta. 


bounded in front by the sternum. The 
posterior part is behind the trachea and is 
bounded behind b}' the dorsal vertebrae. 
The width of the trachea varies with the 
age and habitus of the individual. It is 
usually wider in broad-chested individuals 
and narrower in individuals of slender 
build. Occasionally the tracheal rings are 
readil}’' made out. The course of the 
trachea from above downward is usually 
straight with a slight inclination toward 
the spine. Above, the trachea is con- 
tinuous with the cervical portion through 
the superior aperture of the thorax. 
Below, the trachea is crossed on the left 
side by the arch of the aorta and below 
the arch by the pulmonary arter3^ These 
vessels obscure the trachea to a greater or 
lesser degree depending upon the con- 
dition of their walls. In case of dilatation 
of .the aorta the trachea may be found dis- 
placed to the right. This is best observed 
in the anteroposterior view. Below the 



• 5 ' 


Fig. 2. Lateral view. Esophageal diverticulum dis- 
placing trachea forward. 





Fig. 5. Lateral view. Fonvard displacement of trachea Fig. 6. Lateral view. Carcinoma of esophagus displ.acing 
by dilated esophagus. Contraction of esophagus trachea forward, 

below arch is due to peristaltic wave. 
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of the trachea and above the arch of the 
aorta there is an area of relativel}' greater 
density. Its course is parallel to the trachea 
and its width is about the same as that of 
the trachea and is due to the blood vessels 
arising from the aorta and the veins 
entering the heart. In front of this area 
the region is more transparent, which is due 
to the apices of the lungs. 

Under abnormal conditions the trachea 
is often found to be displaced forward as a 
result of the presence of esophageal divertic- 
ula (Figs. 2, 3). Retrotracheal goiter can 
only be recognized in the lateral view (Fig. 
4) by showing the forward displacement of 
the trachea. In the anterior view it is 
impossible to determine its true position. 
The knowledge of the true position of a 
goiter enables the surgeon to plan the 
operation accordingly. Forward displace- 
ment of the trachea may result from 
dilatation of the esophagus (Fig. 5), but 
this is usually of a temporary nature and 
depends upon the presence of food above 
the obstruction. However, there may be 
permanent displacement as a result of a 
large tumor of the esophagus (Fig. 6). 
The distance between the spine and 
trachea indicates the size of the tumor. 
In this case the walls of the trachea are not 
involved but only displaced. Occasionally, 
in addition to the forward displacement 
there is also narrowing of the lumen of 
the trachea as well as distortion of its wall 
(Fig. 7). The subject of this illustration 
complained more of dyspnea than of 
dysphagia. An interesting case of forward 
displacement of the trachea as a result of 
retrotracheal tumor due to metastasis is 
represented by Figure 8. This patient com- 
plained of difficulty in breathing. The 
anterior view failed to show anything 
abnormal in the chest. The lateral view 
immediately determined the true cause of 
the difliculty. 

Fistulous communication between the 
trachea and esophagus is best demon- 
strated in the lateral view as shown in a 
case of carcinoma of the esophagus illus- 
trated in Figure 9. The greatest usefulness 


of the lateral view, we find, is in cases of 
aneurysm. As a rule an aneurysm is repre- 
sented by a dense shadow in the anterior 



Fig. 7. Lateral view. Carcinoma of esopliagus with 
forward displacement of trachea and distortion of 
posterior wall of trachea. 


view of the superior mediastinum. Its 
exact origin and its relation to the other 
mediastinal structures are impossible to 
determine in this view alone. However, by 
studying both the anterior and lateral 
views it is possible to come to a definite 
conclusion. The anterior view (Fig. 10 a) 
shows a large circumscribed shadow above 
the arch of the aorta. In the lateral view 
(Fig. 10 b) the shadow occupies the pos- 
terior portion of the superior mediastinum. 
The trachea is displaced forward. Evidently 
the aneur3^sm is originating from that part 
of the aorta which is behind the trachea, 
nameljy the upper end of the descending 
aorta. Postmortem examination of this 
case confirmed the .v-ray finding. The next 
case (Figs. 1 1 a and b) is just the opposite. 
The anterior view also shows a dense 
shadow occupying the superior medias- 
tinum, but the lateral view reveals pos- 
terior displacement of the trachea wdth the 




Fig. 8. Lateral view. Fonvard displacement of trachea Fig. 9. Lateral view. Tracheoesophageal fistula, 
and depression of esophagus faj'^ metastatic tumor in 
superior mediastinum. 



Fic. to A. Anterior \'icw. Large circumscribed shadow Fig. lon.Lateral view. Shadow is behind trachea, which 
occupying region of superior mediastinum. is displaced forward. Evidently, if an aneurysm, it 

must originate from posterior end of arch or descend- 
ing aorta. Postmortem e.x’amination confirmed this 
finding. 
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Fig. 1 1 A. Anterior view. L.'irgc shadow occupying Fig. i i b. Lateral view. Shadow is in front of trachea. 

■ region of superior mediastinum. Latter is displaced baclavards. Evidently, if an 

aneurysm, it must originate from ascending aorta. 



Fig. 12 A. Anterior view. Aorta shows moderate Fig. 12 b. Lateral view. Dilatation of arch is confined 
dilatation of arch. to inferior surface. Trachea is depressed and dis- 

placed forward. Confirmed by postmortem. 

114571 



Fig. 1 3 a. Anterior view. Large sharply defined shadow Fig. 13 b. Lateral view. Entire course of thoracic aorta 

extending from arch of aorta to left. is markedly dilated and is overlapping dorsal verte- 

brae. Confirmed bj' postmortem examination. 
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Fig. 14 A. Anterior view. Position of esophagus in Fig, 14 b. Lateral view. In region of superior medias- 
front of dorsal spine. tinum trachea is in front of esophagus. Below arch 

of aorta esophagus is in front of descending aorta 
and behind heart. 
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Fig. 15. Lateral view. Upper end of esophagus is Fig. 16. Lateral view. Compression of esophagus as 
displaced forward by enlarged gland. result of enlarged heart. 
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Fig. 17. Lateral view. Compression of lower end of 
esophagus by left ventricular hypertiophy. 


Fig. iS. Lateral view. Esophageal distortion as result 
of diaphragmatic hernia. 
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I'lC. J9. Lateral view, Esophapeal perforation into Fig. 20. Lateral view. Benign esophageal stricture in 
posterior mediastinal structures due to carcinoma. woman, aged twenty-four. No history of injury. 

Esophagoscopic examination and subsequent treat- 
ment confirmed benign nature of lesion. 











^tric:tJrc .it cnrdi.nc Fio. 22 . Latcml vic'.v. Carcinf)m^'i of csophagu.*; below 
in. Tran'parent .area middle third. 
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density occiipjdng the anterior half of the 
superior mediastinum. EAudently its origin 
must be the ascending or anterior portion 
of the arch. In this case it appears that we 
are dealing with two aneurysms as shown 
in the lateral view. One is arising from the 
ascending portion and the other from the 
transverse arch. The displacement of the 
arch downward and backward is shown 
quite distinctly. Aneurysms may also arise 
from the concave or inferior aspect of the 
arch of the aorta. This is again best shown 
in the lateral view (Figs. 12 a and b). 
The anterior view shows a slight dilatation 
of the aorta on the left side beyond the 
arch. In the lateral view there is shown a 
bulging arising from the inferior surface 
of the arch which depresses the anterior 
wall of the trachea and the left bronchus. 
This partial obstruction resulted in a 
bronchiectasis. All the .v-ray findings were 
confirmed by postmortem examination. 
An extreme case of marked dilatation of 
the aorta is illustrated in Figures 13 a and 
B. The lateral view shows that dilatation 
involves the whole of the thoracic aorta. 
The left bronchus is displaced downward 
and forward by the marked bulging of the 
concave surface of the arch. 

Behind the trachea and parallel to it is 
the esophagus (Figs. 14 a and b) which 
cannot be recognized unless it is rendered 
visible by an opaque medium. The course 
of the esophagus from above downward is 
almost straight. Above, it is continuous 
with the cervical portion of the esophagus 
through the superior aperture of the 
thorax. Throughout its whole course it is in 
front of the spine with the exception of its 
lower extremity which deviates toward the 
left before it passes through the esophageal 
orifice in the diaphragm. In the region of 
the superior mediastinum it is in front of 
the bodies of the, dorsal vertebrae. In the 
region of the posterior mediastinum the 
esophagus is behind the pericardium and in 
front of the descending aorta. It is never 
found to rest against the spine under 
normal conditions notwithstanding the 


teachings of several anatomists to the 
contrary. The esophagus is crossed by 
the arch of the aorta on the left side. In 



Fig. 23. Lateral view. Carcinoma of cardiac end of 
esophagus on posterior wall. 


this region its contour is often found to be 
depressed by the arch of the aorta. 

Under abnormal conditions the esopha- 
gus may be found to be displaced as shown 
in Figure 15, where the displacement is 
forward and is due to enlarged tracheal 
glands. Depression of the anterior wall of 
the esophagus as a result of cardiac enlarge- 
ment is shown in Figure 16. Localized 
depression by enlargement of the left 
ventricle is shown in Figure 17. The esoph- 
agus is occasionally found to have a 
zigzag and distorted appearance when 
associated with a diaphragmatic hernia as 
shown in Figure 18. Perforation of the 
esophagus with extravasation of opaque 
medium into the mediastinal tissues is best 
illustrated in the lateral view (Fig. 19). 
This was primarity due to a carcinoma. 
Cicatricial strictures are also best shown 




Fig. 25. Lateral view. Small diverticulum of cardiac Fic. 26. Anterior view. Cardiospasm. Fundus of 
end of esophagus. stomach is normal. 
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Fig. 27. Anterior view. Malignant tumor of stomach 
encroaching upon cardiac end of stomach, thus 
producing obstruction of esophagus. Appearance 
closely resembles simple spasm. 



Fig. 28. Anterior view. Deviation of eardiac end of 
esophagus to left as result of malignant gro^\'th. 
Confirmed by operation. 
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in the lateral view. Figure 20 shows a 
stricture in the middle of the esophagus. 
Figure 21 shows a stricture at the cardiac 




s 

1 . 
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Fig. 30. Anterior view. Displacement of lower end of 
esophagus to left due to aneurysm of descending 
aorta. 

end of the esophagus due to a caustic 
burn. Evidently the clear space between 
the opaque medium and cardiac end is due 
to ingested food which failed to pass the 
narrow opening of the stricture. Malignant 
strictures or deformities in the contour of 
the esophagus can also be demonstrated 
in the lateral view to their greatest 
advantage. Figure 22 shows deformity of 
the esophagus below its upper half. Figure 
23 shows a deformit}- of the posterior wall 
of the esophagus at the cardiac end. Diver- 
ticuli of the lower end of the esophagus can 
readily be demonstrated in the antero- 
posterior or lateral views. The differen- 
tiation between a diverticulum of the 
lower end of the esophagus and a dia- 
phragmatic hernia through the esophageal 
orifice is often difficult to make. A careful 


study of the several characteristics associ- 
ated with diverticula and diaphragmatic 
hernia has helped us in arriving to a correct 
diagnosis. Diaphragmatic hernia (Fig. 24 
a) through the esophageal orifice presents 
the following differential points: 

1. The part of the stomach above the 
diaphragm consists of the fundus and 
cardiac end of the stomach. 

2. The expansion of the hernial sac is 
equally distributed on both sides of the 
spine. 

3. The size of the hernia A'aries with the 
position of the patient. It is larger in the 
prone and smaller in the erect position. 

4. The fundus is absent in the left 
hypochondriac region. 

5. The stomach below the diaphragm is 
small. 

Esophageal diverticulum of the lower 
end of the esophagus (Fig. 24 b) presents 
the following points: 

1. The sac arises and communicates 
with the esophagus. 

2. The sac is found to be located to one 
side of the spine. 

3. The size of the sac remains the same 
in any position. 

4. The fundus of the stomach is found 
in the region of the left hypochondrium. 

5. The stomach is of normal size and 
shape. 

Figure 25 shows a small diverticulum 
which was best shown in the lateral view. 
Cardiospasm of the esophagus should 
always include, if possible, an examination 
of the stomach in order to exclude a lesion 
of this organ. In the demonstrations of 
cardiospasm there is no special advantage 
in taking a lateral view. An anterior view 
(Fig. 26) will show the existing condition 
without any difficulty. Figure 27 to all 
appearances resembles a t3’pical case of 
cardiospasm. However, a stud}' of the 
stomach will show that the lumen is 
encroached upon by a mass which extends 
toward the cardiac end producing an 
organic obstruction. The position of the 
cardiac end of the stomach should always 
be watched. Anv marked deviation from 



Fig. 31 A. Anterior view. Dense siiadow on left side Fig. 3’ L.ateral view. Anterior and posterior medi- 
of heart in case of Hodgkin’s disease. Confirmed by astinal glands are enlarged, 

biopsj'. 



Fig. 32 A. Anterior view. Heart is displaced to left Fig. 32 u. Lateral view. Region below arch of aorta is 
and superimposed upon heart shadow is another obscured by dense shadow. Diagnosis of tumor of 
shadow presumed to be aorta. posterior mediastinum was confirmed by postmortem 

examination. 
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the normal should lead one to suspect the of the traches more or less prevents dis- 
possibility of an organic lesion (Fig. 28). placement to this side. Figure 29 a shows 
The -v-ray diagnosis of carcinoma of the . marked displacement of the descending 



Fig. 35 A. Anterior view. Dense shadow on right side Fig. 35 b. Lateral view. Tuberculous abscess originating 
of heart. from spine. 

esophagus was confirmed by operation in aorta to the left. Figure 29 b shows the 
this case. lateral view with the descending aorta 

The descending aorta is located in front overlapping the entire dorsal spine. An 
of the spine. Under normal conditions but aneurysm arising from the descending 
very little of it is seen in the antero- aorta is best demonstrated with an opaque 
posterior view. Whenever the aorta is medium in the esophagus. The displace- 
observed in the anteroposterior view it is ment of the lower end of the esophagus to 
either dilated or dislocated. In the lateral the left in Figure 30 was due to an aneurysm, 
view its whole course can readily be seen in Demonstration of enlarged glands or 
most individuals. Above, it is continuous tumors in the posterior mediastinum is 
with the arch of the aorta. Below, it is lost greatly assisted by lateral views. Figures 
from view below the diaphragm. In its 31 a and b show a case of Hodgkin’s 
downward course is follows the dorsal disease. Figures 32 A and b show a case of 
spine very closely. A deviation in the lymphosarcoma. Postmortem examination 
course of the spine will reflect upon the confirmed the .v-ray findings. A rather 
course of the aorta. Whenever the aorta unusual transparent shadow located be- 
is found to overlap the bodies of the tween the posterior surface of the peri- 
dorsal vertebrae in a true lateral view it is cardium and the descending aorta (Figs, 
either displaced or dilated. Deviation of 33 a, b) proved to be due to a diaphrag- 
the aorta usually takes place to the left niatic hernia. It is needless to say that the 
side, since this is the point of least resist- anterior view failed to show anything 
ance. On the right side the firm structure abnormal. Occasionally abnormal shadows 
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in the neighborlnKKl of i!u- posterior 
niediaslimiin eaiuntt be exjiiaincci unles'^ a 
study ot the tluirax i^ made in the lateral 
position. I'iftures 54 a and n and Fiuures 55 
A and B show the exact nature of the 
shadows to be due to tuberculous spinal 
abscesses and that they are only encroacii- 
inj: upon the mediastinum, not oriidnatiru: 
from it. 

CONCIA SIONS 

1. A study of the superior and posterior 
mediastinum should include bothan.anterco 
posterior and lateral views. 

2. The advant.'i;4es of the lateral view- 
over the anteroposterior view are shown 
by many illustrations. 

3. The lateral view enables (uie to deter- 


Dt ■' f tf-iS 

mine the position of the traclu a in relatimi 
to the thoracic waifs. .Any deciation from 
its normal course and the probable ca.use 
can be determined with a liiph depree of 
accura.cv. 

4. *rhe ofistin of .-uu-urxsms can be 
accurately determineii by studying tlie 
location of the aneurysm in relation to the 
traehea. 

5. I.esions afiectim; the e'ophac'us can 
be stu{!ic<i with orc.!tcr advantage in the 
lateral view. 

h. .Aimoimal chaiu:es in tlie descendinit 
.aort.'i are best recopnimi in the later.ii 
view. 

'I lu- exact ori”in of abnormal siiadows 
eneroaehin^ upon the metliasiina can be 
rletermiru’d in the later.d view. 
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ANESTHESIA FOR THE CARDIAC AND ASTHENIC PATIENT 

PRELIMINARY REPORT OF THE ACTION OF SODIUM AMYTAL 
ON THE DISEASED HUMAN HEART'-^ 

J. O. Bower, m.d., J. C. Burns, m.d., and H. A. K. Mengle, m.d. 

PHILADELPHIA 


S ODIUM amytal administered intra- 
venously or recta Ily in correct dosage 
reduces the tonicity of the voluntary 
muscles only slightly while the peripheral 
circulation is maintained, thereby reducing 
the possibility of shock to a minimum. 
Because of this lessened liability to shock 
the anesthetic is especially indicated for 
the weak and asthenic patient. 

The following charts show the effect 
of sodium amytal on the cardiovascular 
system of 32 patients suffering with 
myocarditis. The degree of myocardial 
degeneration was determined by physical 
examinations and repeated electrocardio- 
graphic observations. The anesthetic was 
given forty-four times. The same number of 
observations were made in patients with nor- 
mal cardiovascular systems for comparison. 

CARDIOVASCULAR PATIENTS 

No. of patients — 31 

No. of anesthesias — 44 — Deaths 0 

Operations abnormal cardiovascular — Major 69 per 


cent — Minor 31 per cent 
Average age — 61,4 years 

No. of 


Age Dis- 

Myocarditis Patients 

Age 

tribution 

Mild 

3 

20-30 

2 



30-40 

I 

Moderate 

6 

40-50 

2 



50-60 

8 

Severe 

15 

60-70 

12 



70-80 

80-90 

3 

Serious 

7 

3 


CARDIOVASCULAR CHANGES 




Normal 


Myo- 

Cardio- 


carditis 

vascular 

Average pulse pressure 

71 

44 

Average systolic pressure 

151 

no 

Average diastolic pressure 

81 

75 


Systolic 

Diastolic 


Per Cent 

Per Cent 

Average drojj in blood pressure 




intravenous 40(26) 16(20) 

Average drop in blood pressure 

rectal 27(12) 15(18.5) 

Average drop in blood pressure 


Systolic Diastolic 
Per Cent Per Cent 

Average drop in blood pressure 

intravenous 20(20) 8(6.6) 

Average drop in blood pressure 

rectal 8(10) 4(3-3) 

Average drop in blood pressure 

intramuscular 

Average drop in blood pressure 

supplement 

Normal 

Pulse Rate Myocarditis Hearts 

Drop 20 per cent 16 per cent 

Rise 80 per cent 34 per cent 

Rise — intr.avcnous 16 beats 22 

Rise — rectal 8 beats 

Cases of recent apoplexy showing ad- 
vanced arteriosclerosis, angina pectoris, 

auricular fibrillation and decompensation 
are included in this group. While the 

average pulse pressure in the myocardial 
group was 71 there were several patients 
in whom it was impossible to obtain a 
diastolic pressure, which would increase 
the actual average pulse pressure. While 
the comparative drop in systolic pressure 
in the two groups is slight (6 per cent) note 
that the drop in the diastolic pressure in 
the myocardial group is three times greater 
than that of the normal group; this is true 
for both the intravenous and rectal method 
of administration. As would be expected 
there are more than twice the number of 
patients showing an increase in pulse rate 
in the myocardial over that of the normal 
group. The surprising observation is that 
the intravenous administration did not 
increase the pulse rate in the myocardial 
over that of the normal group. In both 
normal and myocardial groups the rectal 
method of administration as advocated 
by Dr. Ravdin* produced the slightest 
circulatory change. 

Sodium amytal supposedly produces 
narcosis by entering into solution with 
the fat-like constituents of lipoid tissue. 


intramuscular i2( 8) 4( 5) 1 Ratoin. I. S. Am. J. M. Sc., 178: 379. 1929. 

♦ From the Department of Surgical Research, Temple University, and the Philadelphia General Hospital. Sub- 
mitted for public.ation June 23, 1930. 
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The action of the drug on the human 
brain is similar to its action on the brain 
of the dog, except that the human brain 



Fig. I. Auricular flutter with frequent ventricular extra 
systoles. In addition, ventricular waves are of low 
amplitude. 

is a little more susceptible, requiring less 
to produce profound sleep. This may be 
due to the fact that our psychic centers 
are more highly developed. Sodium amj’^tal 
abolishes will and intelligence but it does 
not completely isolate the patient from 
his surroundings. He is still capable of 



Fig. 2 . Tracing shows normal sinus mechanism, p. 
Waves notched and big and probably can be taken 
as evidence of disease of auricular muscle. Othenvise, 
change in mechanism reveals no new evidence. 
Ventricular waves all of low amplitude. 

responding to external stimuli, is restless 
and is apparently conscious, answers ques- 
tions at times but be does not remember. 
The pupils are slightly contracted, the gag 
and skin reflexes are usually maintained, 
the patellar reflexes are lost. The lips are 
slightly cyanosed and by contrast increase 
the associated pallor of the skin. 

The effect of the drug on the respiratorj' 


system varies with the method of adminis- 
tration. If given intravenousl}'^ at the 
rate of i c.c. per minute, the patient 

1- 12«KD0n 

2- I ■ ■ ■ 12:12 

t 

i 

3- 22:20 

■ rfireA ■yir’rlV'*' “ 

Fig. 3. I, Injection of sciatic nerv’e.jj 

2 , Division of sciatic neiv'e. 

3, After division of sciatic nerve. 

almost invariably yawns at the end of 
three and one-half to four minutes. Within 
a moment or two he falls into a peaceful 
sleep and will continue to sleep unless 
disturbed. If given rectally, yavaiing occurs 
usual!}'’ at the end of fifteen minutes 
and he is sound asleep in from thirty to 
fort}’^ minutes. Apparently this preliminar}’’ 
yawn is significant of changes in the 



Fig. 4. Rectal anesthesia. 1.5 gm. amj-tal. 60 c.c. water. 

cranial cat'itt' similar to that which takes 
place directly before and during sleep. 
We reviewed the literature but were 
unable to find an explanation of the cause 
of the yawn. We found that the cerebro- 
spinal pressure is reduced at times as 
much as 50 per cent, frequently 20 to 
30 per cent, precisely at the time the 
patient yawns. We have kept the needle 
in the spinal canal as long as fifteen 
minutes; during this time there was 
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approximately a 20 per cent rise above 
the maximum of 50 per cent drop. This is 
at variance with the findings of Stevenson^ 
and his co-workers who studied the intra- 
cranial pressure in individuals with hernia 
cerebri during normal sleep and found an 
increase in intracranial pressure. The 
pressure gradually rose until the patient 
Avas sound asleep when the curve reached 
its maximum; this was maintained at a 
fairly constant level. 

^^^e believe the yawn is clinical evidence 
that the rate of injection of the drug is 
correct as we have observed that when 
given too rapidly the patient goes to sleep 
without it. Untoward symptoms arc likeh- 
to develop under such circumstances as 
shown by the following; Our first injection 
was in an arteriosclerotic male aged sixty- 
four, in whom a diagnosis of carcinoma 
of the stomach was made. We were scrub- 
bing when I turned to the resident physi- 
cian and said, “Will you give the patient 
the sodium amytal?” He left me and 
returned in a few minutes and said, 
“That’s the funniest experience I ever had, 
that man went to sleep in exactly thirty 
seconds, I timed him.” On examina- 
tion we found that his respirations were 
disturbed and we deferred the operation. 
He slept for about eighteen hours. We 
operated a few days later using a smaller 
dose of sodium aniA-tal, combined with 
novocaine. We were unable to obtain a dia- 
stolic pressure in this patient at any time. 

^^TiIe the preceding illustrates the effect 
of the drug on the respiratory center and 
its safety even in advanced arteriosclerotic 
disease with myocardial degeneration the 
following case shows its value in the 
pathology of the intrinsic cardiac nervous 
mechanism and in coronary disease asso- 
ciated with advanced myocarditis. 

A. male, aged sixty-four was admitted to 
the Philadelphia General Hospital with symp- 
toms of acute cardiac distress, dyspnea, cyano- 
sis, marked distention of the superficial veins, 
pufliness of the face, cough and pretibial 
edema. Examination sho^Yed diffuse pulsations 
over the precordium and epigastrium but no 
d efinite rhythm. The pulse was irregular and 

* Stevenson, L. J. A/. Sc., 17S: 663, 1020. 


rapid, the systolic blood pressure no; diastolic 
could not be obtained. A diagnosis of auricular 
fibrillation with myocardial degeneration was 
made. This was confirmed by the electrocardio- 
graph (Fig. i). The patient was digitalized and 
rhythm became normal (Fig. 2). Fourteen 
days after admission he developed gangrene 
of the right leg, lower third; twenty-one days 
after admission an amputation was done at 
the lower third of the thigh, sodium amv^al 
being used, rectal administration and procaine, 
local infiltration. The electrocardiograph was 
connected to the patient during the operation. 
The accompanying charts show the electro- 
cardiographic tracings (Fig. 3), changes in 
pulse, blood pressure, and respiration through- 
out the operation (Fig. 4). He made an unevent- 
ful operative recover3\ 

In another male aged fifty-six who had a 
primary carcinoma of the lung associated with 
myocarditis and angina pectoris, sodium amy- 
tal was administered four times with no ill 
effects; directly prior to the second operation 
he developed an attack of angina which was 
not relieved by a hypodermic of grain of 
morphine sulphate but was relieved by an 
intravenous injection of 3 c.c. of a 10 per cent 
solution of sodium amytal; he fell asleep at the 
end of three minutes and slept for eighteen hours. 

While only 22.5 per cent of this series 
of cardiac patients tvere as seriously 
aff ected as the three previously mentioned, 
our observations of the effect of sodium 
amytal on these and- the others less 
seriously afi'ected, warrants our advocating 
its use in such cases alone or in com- 
bination with local or block anesthesia. 

CONCLUSIONS 

1. Sodium amytal has little direct effect 
on the diseased heart muscle. 

2. The slight circulatory changes asso- 
ciated with the administration of the 
drug are due to (1) and to the main- 
tenance of tone in the voluntary muscles 
and the peripheral circulation. 

3. The initial effect of the drug on the 
central nervous system is associated wdth 
a change in cerebrospinal pressure. 

4. Because of the drop in cerebrospinal 
pressure sodium amytal should not be 
given as a preliminary to spinal anesthesia 
unless allowance is made for the increase 
in diffusibility. 



SURGICAL TREATMENT OF CHRONIC EMPYEMA* 

Daniel H. Bessesen, m.d, 

MINNEAI'OLIS, MINN. 


A N'^'ONE who makes a critical stiitly 
of the subjeet of empyema, acute 
or chronic, will be faced with the 
limited understanding or e.xpcrience which 
is expressed by statements concerning 
the proper infrequency of chronic empyema 
or the good prognosis which should accom- 
pany the treatment of chronic empyema. 
Neither of these statements is correct. 
The frequency of chronic empyema will 
vary from year to year under the influence 
of business conditions afl'ecting general 
health and hygiene; will vary according 
to the type of bacterial infection which 
is causative of the primary lesion, the 
streptococcus and mixed infection produc- 
ing the largest number of chronic cases; 
finally, the type of complications which 
are encountered in the pathologic picture. 

It is an absolute essential that the 
nature of acute empyema be understood. 
Since the chronic form of empyema will 
not occur until an acute case has had its 
run, many acute empyemata will become 
chronic under the misunderstanding of 
its serious nature. It is this fact which 
has led to most of the statements that 
there should be no chronic empyema. 
If one pursues a faulty course in the 
acute disease, the chronic suppuration 
will inevitably occur. 

Acute empyema is a grave disease. 
It is not suOiciently realized that mixtures 
of infections will lead to chronicity. 
Other factors fa\'oring chronicity are those 
which allow any cavity to remain in the 
pleura, between the lung and the chest 
wall. Inserting a tube, even a small one, will 
permit a tiny pocket to form around this 
tube, which will not empty, e\'en after 
the tube is withdrawn. Localization of pus 
in places awkward to insert drainage will 
lead to long-standing suppuration. Such 
places are between the lobes of the lung 


and between the lung and the mediasti- 
num; more rarely between the lung and 
diaphragm. Rupture of the lung, with 
bronchopleural fistula, allows an artificial 
pneumothorax, mixture of infection, and 
inability to expand the lung, or collapses 
the chest wall without considerable and 
extensive surgical procedures. Finally, the 
most severe of all forms of chronic empy- 
ema will be produced by lung abscess 
which may or may not have ruptured 
through into the pleura. 

The formation of a pocket of pus of 
long standing will eventually lead to 
thickening of the pocket, and cicatrization 
of the fistulous tract leading from the 
bronchi to the pleura. To hope to remove 
this scarring, even with the softening 
influence of Dakin’s solution, is almost 
impossible. Especially is this the case 
in the presence of a fistulous tract, where 
Dakin’s solution gains entrance into the 
trachea and pharynx. The irritating action 
of the chlorine stimulates coughing, with 
spasmodic respiration, and leads to greater 
filling of the pocket with air and extension 
of infection. To expect to cure all cases 
of acute empyema without encountering 
some of these complications which lead 
to chronic empyema is expecting the 
miraculous. It follows therefore that in a 
certain percentage of cases of acute empy- 
ema, chronicity will result. In like manner, 
when one deals with the severe forms of 
complicated lung suppuration which asso- 
ciate themselves with or cause chronic 
empyema, the prognosis is indeed grave. 

The error of the former open method 
of treating infections of the pleural cavity 
lay in the mixing of infections early in 
its course. Such a mistake will constitute 
positive assurance of chronic empyema. 
Many cases of acute empyema will be 
healed by aspiration through a fair sized 
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needle, repeating the drainage at intervals 
of several days depending upon the amount 
of suppuration. The existence of pleural 
exudation should be recognized early, but 
approached with greater leisure. Milder 
bacterial forms of infection may be dealt 
with earlier; the more virulent orders 
should be permitted longer time to collect 
before removal of the fluid. At approxi- 
mately the interval of ehange from clear 
fluid into cloudy is the optimum time for 
initial drainage. From this time on the 
reduction of bacterial content of the sup- 
puration fluid is indicative of improvement 
as is also the decreasing temperature 
of the patient. 

Where these factors are not present, 
some complicating element in the progress 
of the patient is indicated and search 
must be made diligently until a correet 
analysis of the situation is completed. 

Under ordinary circumstances, where 
no communication exists from the pleura 
to the respiratory tract, the use of Dakin’s 
solution will dissolve out all fibrous tissue 
and allow expansion of the lung, at the 
same time assuring adhesions of the lung 
to the chest wall as the expansion takes 
place. No more of the fluid than the 
cavity will hold should be injected at 
any one time, or the adhesions already 
formed will be broken down again. Forma- 
tion of adhesions irregularly, leaving small 
pockets of pus bedded around with adhe- 
sions, does not leave the patient well. 
The illness will continue, sometimes pene- 
trating into the lung tissue or breaking 
down the pockets existing into one large 
pus sac. With the ehlorine solution as 
an antiseptic, the tiny pocket made by a 
tube in the pleura is not usually formative 
of residual suppurative material. With 
other forms of antiseptics, howe^'er, a 
small pus pocket may remain. Mansur 
has recently reported a splendid simple 
constant vacuum aspiration tube, the 
Wilson tube, which may be placed through 
the chest wall in acute empyema. It has a 
flat disc surface on the interior and 
exterior of the chest wall with a flap over 


its outer opening. Its insertion cannot 
leave any space within the pleural cavity 
which is not filled by lung tissue. It does 
not leave the protruding tip of a tube to 
prod the lung, form a small poeket, or 
penetrate into the respiratory passages. 
This is the simplest and safest device 
as yet produced for the purpose of drainage 
of the empyema cavity. 

• This cannot be used however on patients 
with interlobar collections of pus, or 
between the lung and mediastinum, or 
even at the diaphragm. In the common 
customary pus pocket eolleeting between 
the chest wall and the lung, the optimum 
point of drainage is in the sixth intercostal 
space in the posterior axillary line, sinee 
with the patient resting in bed, this is 
the dependent point of the barrel-shaped 
thorax. In the cases of interlobar sup- 
puration, a tube may be passed into the 
pus cavity, which will gradually be with- 
drawn as the infection subsides. This 
type of pathology is most likely to form 
bronehopleural fistulas, so great care is 
needed in the handling. Roughness on 
inserting the tube may puneture the 
friable infected lung tissue. This is true 
at the periphery of the lung as well as 
at the more central portion of the fissures. 
It is the penetration of lung whieh may 
lead to abscess formation also, though 
more eommonly the etiology of abscess 
in the lung is pneumonia. The filling of 
the lung with pneumonic change decreases 
the blood supply. Sufficient filling of the 
alveoli with necrotic material will com- 
pletely shut off the blood vessels, which 
under pressure and in the presence of 
septic material allows decay and necrosis 
of the alveolar walls. When the pneumonia 
passes .off, the breaking down of the 
necrotic tissue leaves an abscess pocket. 
This, in the presence of empyema will 
frequently produce a vicious circle, each 
lesion stimulating the persistence of the 
other and preventing its proper response 
to treatment. 

The treatment of uncomplicated chronic 
empyema is the same as the acute; empty- 
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ing and sterilizing the cavity, and allowing 
complete collapse of the sac by expansion 
of the lung substance. This can be accom- 
plished fairly readily where there is no 
communication between the pleura and 
respiratory passages, or abscess formation. 
Careful .v-raj' work with roentgen plates 
and fluoroscopic study will inform the 
surgeon of the exact condition present. 
The treatment depends entirely upon a 
clear-cut comprehension of the pathology". 
The outlook to the patient is cxtremel}’ 
grave at best, and only a most pains- 
taking analysis of the problem will give 
the satisfaction of good health to both 
the patient and the attendants. 

In cases of bronchopleural fistula or 
lung abscess healing cannot occur without 
some form of surgical interference, usually 
of extensive nature. The best operation 
for bronchopleural fistula is the para- 
vertebral thoracoplasty, the extensiveness 
of the dissection depending upon the size 
of the suppurating cavity. The aim or 
purpose of the operation is to collapse 
the chest wall against the lung, thus 
closing the exudative pocket. The pressure 
of the chest wall usually closes the fistulous 
tract and relieves the pleura of air entry. 
The former custom of removing the 
bony structure from immediately over the 
suppuration is not dependable because 
the chest will not collapse from the 
curvature of the ribs to the ^xrtebral 
column. The rib structures attached to 
the laminae will become elevated Instead 
of falling. The chest tends to fiatten 
anteroposteriorly, but the added advantage 
of lateral collapse is lacking. Both the 
anteroposterior and lateral depression are 
obtained by the paravertebral thoraco- 


plasty, so this is the operation of choice. 
In some instances, the removal of the 
intercostal muscles and the ribs, as devised 
by Schede of Hamburg, may be the selected 
operation, though this carries with it a 
higher mortality than any other. It is 
more likely to be chosen in case of abscess 
of the lung in combination with empyema. 

Some lung abscesses respond to milder 
forms of treatment as postural, or pneumo- 
thorax together with bronchoscopic drain- 
age, The presence of fluid in the pleura 
accomplishes the pneumothorax, and if, 
as so often happens, bronchopleural fistula 
is also established, there is present a source 
of suppuration which, as shown, calls for 
more elaborate and more dangerous forms 
of surgical attack. Lilicnthal has had 
splendid success in making a collapse 
of the chest wall and sinking the integu- 
mcntal flap into the widely opened abscess 
of the lung, allowing free granulation to 
help close the cavity. The removal of a 
portion of the lung for abscess in the 
presence of empyema is ill advised as a 
primary procedure, as lobectomy at best 
carries such great risk. Some less radical 
operation is best tried first. 

Chronic empyema is a necessary evil, 
not easy to overcome when accompanied 
by such variants as peculiar placement of 
pus pockets, bronchopleural fistula, or 
lung abscess. Uncomplicated chronic empy- 
ema will readily respond to drainage, 
sterilizing and collapse of the cavity. 
Complicated empyemata are not to be 
considered in the same category and will 
require elaborate, dangerous methods of 
surgical approach, the selection of which 
will be determined only by careful study 
of the pathology present and the needs 
of the patient. 



THE DANGER OF THE PROLONGED USE OF 
LUGOrS SOLUTION 

IN THE TREATMENT OF EXOPHTHALMIC GOITER WITH CASE REPORTS 
AND A STUDY OF THE PATHOLOGY* 

Arnold S. Jackson, m.d., and George H. Ewell, m.d. 

MADISON, wis. 


A NUMBER of very critical condi- 
tions and deaths have recently 
resulted from the misuse of iodine 
in the treatment of exophthalmic goiter. 
Although several physicians have called 
attention to this danger, we have not 
noted a report of any series of cases 
showing the harmful effects of the promis- 
cuous use of iodine therapy. We have 
observed occasional “iodine fast” cases of 
exophthalmic goiter for several years, 
but the number has increased so markedR 
during the past year that the seriousness 
of this evil is apparent. We beIie^'■e it is 
time for those who are administering iodine 
so freely to these patients, to know the 
facts and the end-results of this type of 
treatment. 

In 1924 one of us (A. S. J.) called atten- 
tion to the danger of giving iodine promis- 
cuously to persons with adenomatous 
goiter and suggested the term “iodine 
hyperthyroidism” for this syndrome. In 
a short time more than 50 cases, including 
3 patients who died, were examined. We 
feel that this warning with regard to the 
misdirected form of therapy may have 
accounted for the steady decrease in the 
number of cases which are now seen. 

Only a few years ago physicians gave 
iodine freely without regard for the kind 
of goiter, unless it was of the exophthalmic 
type. All medical schools and textbooks 
warned against using iodine for this con- 
dition. Perhaps some of this apprehension 
was due to Kocher, who called attention 
in 1895 "to the danger of iodine in the treat- 
ment of goiter and suggested the term Jod 
Basedow’s disease for the toxic condition 
which resulted from its use. This condition, 
however, is not Basedow’s disease or 
exophthalmic goiter, as it is commonly 


known, but iodine hyperthyroidism, a 
toxic condition produced in a previously 
non-toxic adenomatous goiter by the use 
of iodine. As a result of the wide dissemina- 
tion of Kocher’s theories a great fear of 
using iodine developed, particularly of 
using it in Basedow’s disease. 

In 1912 Marine showed that iodine 
caused a marked reversion of the hyper- 
plastic to the colloid state in exophthalmic 
goiter; but it was not until 1923 that 
Plummer proved beyond a doubt that a 
remarkable clinical improvement resulted 
from the use of iodine in this disease. 

Too often in medical literature supposed 
facts are handed down from generation 
to generation without the author’s even 
attempting to verify the conclusions or 
to ascertain the source from which they 
were drawn. Another example of the 
fallacy of these hackneyed ideas is that 
concerning the use of meats, particularly 
red meats in this disease. No one has ever 
proved meat to be harmful in Basedow’s 
disease any more than in hypertension. 
Yet, in the standard textbook on goiter 
between the period 1900 to 1922, one finds, 
“when the disease has got a firm hold on 
the patient, if he continues to eat freely 
of red meats such as beef, veal, mutton, or 
pork, nothing becomes plainer than the 
futility of drugs and especially those 
directed against mere symptoms.” 

We now know that such statements are 
inaccurate and yet they are still being 
quoted and taught. When Plummer showed 
that iodine had a remarkably beneficial 
effect on patients with exophthalmic goiter 
his conclusions were received with consider- 
able doubt, because the adverse opinion 
had been accepted for so many years. 
Gradually, however, reports of series of 


Submitted for publication August 14, 1930. 
475 



476 American Journal of Surgery Jackson & EwclI ExOphthalmic GoitCF 


Decemder, 1930 


cases from ^"arious parts of the country' the remarkable effect was observed and 
appeared to verif}^ his statement. He earlj- patients were saved in a spectacular 
called attention to the fact that Lugol’s manner from crises and restored to a 



Fig. I. (Case 57.) Exophthalmic goiter. Patient had 
been on iodine continuously for more than two years 
and had taken one dram of Lugol’s solution daily 
for one year prior to operation. (X12.) 

solution did not effect a cure, but was of 
great benefit when used in preparing the 


Fig. 2. Same as Fig. i. (X62.) 

state of well-being in a few weeks’ time, 
phj’sicians threw caution aside and gave 
iodine freelJ^ 

After taking iodine, the bedridden pa- 



Fig. 3. (Case 52.) Iodine continuously for more than 
two years. (X12.) 


patient for operation, or in bringing a 
patient through a crisis. 

At first Lugol’s solution was adminis- 
tered cautiously in small amounts, and 
for only short periods of time. Later, when 



Fig. 4. Same as Fig. 3. (X62.) 


tient was not only able to be up and about 
in a few da3's, but he gradual!}’ gained 
weight, the heart and tremor quieted 
down, his strength as well as his normal 
disposition returned, the stare disappeared, 
and he seemed benefitted in ever}’ way. 





New Sekiks VoL. X, No. 3 JacksOll & EwcII ExOphthcllmic Goiter American Journal of Surgery 477 


This improvement continued for weeks 
and even months. The metabolic rate fre- 
quently returned to normal, or at least 



Fig. 5. (Gise 53.) Iodine for six montiis. (X6a.) 


dropped considerably. The patient was 
often able to resume his duties. In the 
meantime a note of warning was sounded 



Fig. 7. (Gise 54.) Iodine for six montlis. (X62.) 

by those who were seeing their first “iodine 
fast” cases. 

At the meeting of the American Society 
for the Study of Goiter in 1928, one of us 
(A. S. J.) called attention to the fact that 
although iodine eflected a temporary 


benefit in exophthalmic goiter, this was 
followed by a period in which the patient 
became “iodine fast” and developed a 




Fig. 6. Same as Fig. 5. (X12.) 


tolerance to the drug. The metabolic 
rate again became elevated and the mjm- 
cardium was so damaged that auricular 



Fig. S. Same as Fig. 7. (X12.) 


fibrillation often occurred. In the mean- 
time the patient had improved, to all 
outward appearances, and had often gained 
30 or 40 pounds. 

The period of improvement is variable. 
Some patients respond very well for three 
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or four weeks, and then, in spile of rest 
and continued large amounts of iodine, it 
is impossible to bring them back to their 



i 


Fig. 9. (Case p}.} Iodine for two nionifis. (X6a.) 

former state of health. Eventually these 
patients seek the surgeon’s help, and he 
must face a grave responsibility. The 
risk of operation is frequently as great 





Fig. II. (Case 56.) Iodine for seven months. (X62.) 

as in the daj^s before Lugol’s solution was 
used. For years primary thyroidectomies 
have been done in all cases of e.xoph- 
thalmic goiter at our Clinic, but we 
feel that this procedure is not a safe one 
for the patient who has become “iodine 
fast.” 


The unfortunate outcome of two such 
operations in patients who were in this 
condition, having received Lugol’s solution 



Fig. 10. Same a.s Fig. p. 1X12.1 


for several months before cominii to us, 
has proved to our satisfaction that lobec- 
tomy or even ligation is the operation of 
choice. However, I have not found it 



Fig. 12. Same as Fig, 1 1. ( X la.) 


necessary to delay the second stage of the 
operation more than a week or ten days, 
because in most instances the metabolic 
rate has dropped to 25 or lower which, 
in the absence of any other complications, 
is a safe rate at which to complete the 
operation in this kind of goiter. 
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PATHOLOGY tion in hyperplasia and hypertrophy is 

The structural changes occurring in the present. Papillary infoldings are flattened 
thyroid gland after the administration of or ironed out. Vessels and hmiphatics in 



Fig. 13. (Case 54.) Same as Figs. 7 and 8. Tins patient Fig. 14. (Case 57.) Same as Figs, i and 2. Case of 
had taken iodine for six months. Postoperative exophthalmic goiter, probably longest on record, as 
reaction was very severe and his life probably was patient had been on iodine continuously for more 
saved by use of oxygen tent. than two years. 

iodine have been studied and described the stroma are compressed. The lining 
by many authors. The essential changes epithelium of the acini varies somewhat in 
induced consist in an accumulation of size and shape, but a low cuboidal or 
colloid, temporary diminution of activity, a flattened cell is found in most instances, 
decrease in the vascularity, and a reduction In areas where the gland has resisted the 
in the degree of hyperplasia and hyper- action of iodine the cells tend more to a 
trophy. Grossly the gland becomes larger columnar type. The cytoplasm of the cell 
and more firm than the untreated ones, is more finely granular. The nuclei are 
There is visible colloid. smaller and stand out prominently. 

Microscopically intra-acinar colloid is The mechanism of the beneficial effect 
markedly increased and even staining, produced by iodine is a question which is 
There is not much tendency to vacuoliza- much debated. Several theories have been 
tion. The colloid completely fills the acini advanced, none of which adequately an- 
and abuts the epithelium. The acini are swers all questions. Marie believes that 
more uniform in size, and a marked reduc- there exists at the time a disproportion 
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between iodine content and the require- 
ment of the organism, rather than a defi- 
cienc}' of iodine. 




Fig. 15. (Case 50.) Advanced case of exophthalmic 
goiter. Patient had been on iodine for three months. 
In spite of careful preparation patient was unable 
to sundve a lobectomy. 

Marine explains the effect as being due to 
a holding back of secretion from the 
storage of colloid. Plummer writes: “Many 
reactions which might follow the adminis- 
tration of iodine were considered. The 
complete iodinization of the thyroxin 
molecule in the tissues of the bodj’ seemed 
possible but not probable. That the iodine 
might lead to more complete iodinization 
of thyroxin in the gland or that it might 
block its discharge seemed more probable.” 
Plummer also states that irrespective of 
the degree of stimulation the thyroid will 
not elaborate much of the abnormal secre- 
tion if a sufficient amount of the iodine is 
available. 


As previous!}- mentioned, no one theory 
will satisfactorily explain the clinical varia- 
tions found following the administration 
of iodine to patients with exophthalmic 
goiter, the short remission of symptoms 
with improvement in the patient’s general 
condition followed by a return of symp- 
toms, and in most instances with increased 
severit}'. There exists no definite relation 
between the histologic picture and the 
clinical symptoms. 

The photomicrogi aphs are of thyroids 
removed from patients who had been 
taking iodine for periods varying from 
eight weeks to tv'o years; one patient took 
one teaspoonful of LugoFs solution daily 
for one year (Fig. i). We shall not describe 
the microscopic picture in each individual 
slide. Areas which were representative 
of the entire section were photographed. 
The findings in general correspond with 
those mentioned previously in this paper. 
The variations present are chief!}- in the 
amounts of hyperplasia and hypertrophy 
and in the breaking through the colloid 
of these areas. Clinically all cases were 
classified as poor surgical risks. We do not 
find evidence of exhaustion of the gland 
as mentioned by Frazier and Mosser. 

The clinical and pathological observa- 
tions on these cases would indicate that 
the mechanism of the action of iodine is in 
all probability a combination of factors. 
Mechanical compression of the cell with 
temporary inhibition of activity of nearly 
all areas has some pathological basis for 
support. 

The following table is a brief resume of 
the cases of e.xophthalmic goiter of the 
“iodine fast” type. These patients were 
operated on during the past four years. 
In this same period primary thyroidectomy 
was performed on other patients with 
exophthalmic goiter with a mortality rate 
of one-half of i per cent. 
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SURGICAL GOITER 

HOW MODERN METHODS OF PREPARATION, ANESTHESIA AND TECHNIC HAVE 
^IMPROVED THE SURGICAL RESULTS AND REDUCED MORTALITY 
TO AN ALMOST NEGLIGIBLE PERCENTAGE* 

Joseph L. DeCourcy, m.d. 

CINCINNATI, OHIO 


B efore discussing the purcl}’ surgical 
phases of exophthalmic and toxic 
adenomatous goiter, it may be well 
to mention briefly a few of the embryologic 
and anatomic facts that have a bearing 
on surgical pathology. 

The thyroid pouch, the precursor of 
the thyroid gland, is the first parenchy- 
matous organ to appear in the human 
embryo. As the epithelial cells of the 
pouch multiply, a mass is formed, which 
gradually descends through the developing 
muscles of the base of the tongue in front 
of the epiglottis and primitive larynx 
to the upper part of the trachea. 

In the descent, the pouch is drawn out 
into a tube-like form, known as the 
thyroglossal duct, which is normally ob- 
literated during fetal life. The mass is 
now solid, but spaces appear and later 
become filled with vascular and lymphoid 
tissue, which ultimately splits the thyroid 
epithelium into layers of about two cells 
in thickness. 

The concomitant development of the 
larynx divides the thyroid into two lobes 
connected by an isthmus. A little later, 
the layers of cells become separated by 
a clear substance; finally, a capsule of 
fibrous connective tissue gradually en- 
velops the mass. 

The developed gland lies across the 
trachea, to which it is loosely' attached. 
The lobes are convex externally and con- 
cave internally; the upper poles are conical 
and the lower rounded. The mean weight 
of the gland is about 26.11 gm. The right 
lobe is usually the larger and is also situ- 
ated higher in the neck than the left. 

SURGICAL PROBLEMS 

Without further discussion of the anat- 
omj^ phj'^siology and pathologj" of the 


thyroid gland, I wish to consider the 
surgical aspects of the problem of goiter 
together with the preoperative and post- 
operative care, form of anesthesia, surgical 
technic and results of thyroidectomy. 

PREOPER.\TIVE USE OF IODINE 

The use of iodine in any form of Graves’ 
disease was formerly supposed to be con- 
traindicated, because it was believed that 
its use increased the severity of the 
symptoms and might, in fact, be respon- 
sible for the development of exophthalmic 
from simple goiter. 

Plummer, of the Mayo Clinic, in 1922 
began the use of Lugol’s solution as a 
preoperative measure in the treatment 
of exophthamic goiter. Ten minims of 
Lugol’s solution were given three times a 
day for the first ten days and continued 
up to the time of operation and throughout 
the postoperative reaction, even though 
the period before operation might be 
prolonged for several weeks. After the 
postoperative reaction, 10 minims daily 
were given as a routine for eight weeks. 

If a crisis occurs, Plummer advises the 
administration of 50 to 100 minims in 
divided doses orally or by rectum within 
one or two hours. By this preoperative 
use of Lugol’s solution, the surgical mor- 
tality was reduced from 3.5 per cent to 
I per cent and the preoperative mortality 
from 2.5 to 3, to 0.2 to 0.5 per cent. 

From this time (1922) to 1926, various 
other observers (Boothby, Mason, Starr 
and Means, Read, Clute, Merkle and 
Helmholz, and Holst and Lunde [1929]) 
employed iodine in the preoperative treat- 
ment of goiter and found it beneficial. 

There is still, however, great diversity 
of opinion as to the manner in which 
Lugol’s solution acts; but there is ample 
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clinical evidence that its preoperative 
use in exophthalmic goiter is a safe and 
beneficial measure, which controls the 
symptoms, lowers the metabolic rate and 
lessens the hazards of operation. 

When such preoperative treatment is 
administered, at operation the thyroid 
gland is found to be edematous. When 
the gland is sectioned, a watery fluid 
exudes freely from the incised surfaces. 
This condition is not found in those 
cases not treated with Lugol’s solution 
or in the ordinary colloid goiter. This 
observation has led me to believe that the 
beneficial effects of preoperative iodine 
medication are due to a rapid formation 
of colloid material in the thyroid gland, 
which is depleted of its normal iodine 
content. Back pressure from this formation 
results not only on the cells and acini 
but also on the thin-walled veins sur- 
rounding the acini, and it is this back 
pressure that causes the passive edema 
found at operation. The edema of the 
gland in turn renders the secreting cells 
inactive, and the absorption of toxic 
substances is thus prevented; hence, the 
improvement in the patient’s condition. 

However, the temporary nature of the 
improvement can be accounted for by 
the fact that new blood vessels are formed 
and the older ones accommodate them- 
selves to the changed condition. Absorp- 
tion then recurs and the patient becomes 
toxic, even though colloid formation in 
the gland may still persist. Marine, who 
has studied the effects of administration 
of iodine experimentally, has reached a 
similar conclusion. 

At the DeCourc}'^ Clinic, it is our prac- 
tice in cases of hyperplastic and adenom- 
atous goiter to administer lo drops of 
Lugol’s solution three times a day for 
from two to four weeks preceding the 
operation, depending upon the degree 
of clinical improvement and the change 
in the gland itself, as checked by metabolic 
readings. In cases of severely toxic ade- 
nomatous goiter with cardiac instability 
or decompensation, patients are placed 
in bed in the hospital and given a course 


of digitalis therapy. If there is neither 
irregularity of beat nor decompensation, 
3 doses of standardized tincture of digitalis 
of 30 minims each are given at inter- 
vals of eight hours. If cardiac arrhythmia 
is present, lo drops of tincture of digi- 
talis are administered three times a day 
until compensation is restored. Digitalis 
is usually discontinued about five days 
before operation and resumed immediately 
afterward. 

Jackson believes that the surgical treat- 
ment of exophthalmic goiter has been 
revolutionized by the preoperative use 
of iodine; but he also points out the 
surgical risk, while admitting the reduction 
of the surgical mortality to i or 2 per 
cent or less. 

Graham states that, while all the phe- 
nomena observed after the administration 
of iodine in toxic goiter are not under- 
stood and cannot be satisfactorily ex- 
plained, its preoperative use is justifiable 
because of the beneficial effects which 
have been abundantly proved by clinical 
experience. 

The quantity of iodine necessary to 
effect the maximum of clinical improve- 
ment is determined largely by the size 
of the thyroid gland and the degree of 
active hypertrophy and hyperplasia at 
the time treatment is instituted. Excessive 
dosage over prolonged periods of time 
deprive the patient of the valuable ther- 
apeutic aid in preparing him for operation, 
unless there has been an interval of at 
least a month before its resumption as 
a preoperative measure. A thrill and bruit 
over the gland are sufficient indications 
for resumption of treatment, and com- 
plete involution of the thyroid indicates 
that sufficient iodine has been given and 
its further use will not likely prove bene- 
ficial. However, the drug should not be dis- 
continued immediately preceding operation. 

It is doubly important to insist upon 
preoperative rest and treatment with 
Lugol’s solution when performing thy- 
roidectomy on patients with psychoses, 
because of the danger of increasing the 
mental symptoms by a period of exacerb- 
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ation that might otherwise follow immecli- 
atelj”^ after operation. 

AXESTHESIA 

Good judgment is required in the 
choice of a method of anestiiesia in goiter 
operations, and a safe anesthesia is one of 
the most important factors in the lowering 
of the mortality rate in such operations. 
The relative freedom from postoperative 
hj’perthj-roid crises is attributed by Pem- 
berton to the avoidance of prolonged 
general anesthesia and the adoption of 
special methods of anesthesia as well as 
to improvement in technic and the pre- 
operative use of iodine. 

Crile has adopted the use of nitrous 
oxide and oxygen with local infiltration 
almost as a routine in goiter surgery. 

Heyd and Smith have emploj’cd rectal 
anesthesia in cases of Graves’ disease of 
severe type. Rectal anesthesia is also 
used in adenoma hyperthyroidism, but in 
all other goiters eth3''lene gas is used. 

Pitkin has recommended the use of 
ephedrine combined with novocaine in 
block anesthesia as a safe and effectual 
anesthesia for thj'roidectom}'. ^^Tile I have 
emplo3’’ed spinocaine (Pitkin’s method) 
in over five hundred operations below 
the diaphragm, and with satisfactor}'- 
results, I am convinced of the superiority 
of nitrous oxide and oxj^gen anesthesia 
in goiter operations. 

Kocher completes the operation under 
local anesthesia and attributes his low 
mortality to this method. Bartlett believes 
the ideal anesthesia for goiter operations 
is novocaine infiltration and nitrous oxide 
or light ethjdene inhalation, Gwathme}’- 
has stated that, when general anesthesia 
is to be emploj^ed, ether and chloroform 
with oxj’^gen by tube is probablj'^ the best 
method, I do not agree with this conclu- 
^ sion; but with his statement that “those 
who have never used oxj^gen with nitrous 
oxide, and who have acquired the technic 
of administering it alone, will be surprised 
bj’^ the ease and latitude given bj' this 
combination,” I do agree. 

Some six thousand goiter operations 


have been performed at DeCourc\' Clinic 
during the past ten years, and several 
methods of anesthesia Lave been used. 

Five hundred patients were operated 
upon under local anesthesia. The skin 
incision, the cutting of muscles and the 
division of the capsule could be satisfac- 
torily accomplished; but, when the gland 
was elevated from its bed and the capsule 
stripped back, there was almost invariably 
complaint bj' the patient of a sensation 
of being strangled. While no pain is felt in 
man}' instances, the psN'chic shock is always 
undesirable, the time consumed for the 
operation is usualh' twice as long as under 
general anesthesia, and the nen'ous tension 
suffered b\’^ the surgeon is considerable. 

Ether bj- the open drop method was 
given to patients who objected to local 
anesthesia; but it had the disadvantage 
of a stage of excitement, deep narcosis, 
postoperative nausea, and disagreeable 
effects upon the surgeon and his assistants. 

Local infiltration combined with nitrous 
oxide induction and light ether sequence 
was found quite satisfactor\' for a time. 

About five 3'ears ago, however, I began 
the use of nitrous oxide and ox^'gen anes- 
thesia for all goiter operations and soon 
discovered that this method has man}’’ 
advantages. Anesthesia is induced rapidl}’^ 
and recover}’- is almost immediate, the 
patient usually becoming conscious before 
leaving the operating table. Vomiting and 
retching are reduced to a minimum, and 
the danger of postoperative hemorrhage is 
almost completely obviated. The dosage 
of the anesthetic agent can be regulated 
to suit the needs of the patient. Injury to 
neiA'^es can be detected readily by the 
respiratory rate and crowing inspiration 
which occurs under this light anesthesia. 
There is no excess of mucus and sufficient 
rigidity is present to prevent the falling 
backward of the tongue and consequent 
obstruction of respiration. Anesthesia can 
be deepened quickly, if necessaty, and the 
patient can also be brought back to a safe 
level by administration of pure oxygen 
under direct pressure. 

While nitrous oxide and oxygen anes- 
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tliesia with proper preliminary medication 
appears to me to be the method of choice 
for thyroidectomy, the anesthetist should 
be skilled in both local and general anes- 
thesia and prepared to administer such 
anesthetic agents as will produce a well- 
balanced anesthesia with a minimum of 
untoward results prior to, during and 
following the operation. 

TECHNIC OF OPERATION 

Without doubt, the successful treatment 
of toxic goiter must be by thyroidectomy. 
Medical measures are generally of only 
temporary avail. They find their greatest 
field of usefulness in preoperative and 
postoperative care. 

Gentleness of manipulation is of first 
importance in surgical technic. In fact, 
the actual steps in the operation are over- 
shadowed in importance by preoperative 
and postoperative medication with Lugol’s 
solution and the choice of the anesthetic. 

In milder cases, a one-stage bilateral 
partial lobectomy may be performed. A 
low, transverse collar incision, following 
the wrinkle of the neck, leaves an incon- 
spicuous scar, which women may hide 
completely by wearing a necklace. The 
wound may be closed without drainage 
if there is no oozing. 

In very large hyperplastic thyroids, 
especially in gangrenous, a two-stage 
operation is desirable. The thyroid gland 
is exposed and, after polar ligation, single 
partial lobectomy performed. If the pa- 
tient’s condition permits, the operation is 
completed twenty-four to forty-eight hours 
later. 

In all cases, if thyrotoxicosis is to be 
relieved completely, not less than four- 
fifths of the entire glandular substance 
must be removed. 

During the course of the operation, the 
principal accidents against which we must 
guard include primary or secondary hemor- 
rhage, surgical shock, collapse of the 
trachea, injury to the parathyroid glands 
or to the recurrent laryngeal nerves, and 
air embolism through the large veins of 
the neck. With careful technic, these 


accidents are not likely to cause serious, 
trouble. 

POSTOPERATIVE TREATMENT AND RESULTS 

There is a remarkable improvement 
in the convalescence of patients who have 
been treated preoperatively with Lugol’s- 
solution, absence of tachycardia, muscular 
tremor, restlessness and fever. In all toxic 
cases, the patient is given 30 minims of 
Lugol’s solution rectally, as soon as he 
is returned to bed, and the dose repeated 
in about eight hours. In severe cases of 
exophthalmic goiter, a third dose ma}’’ be 
required; but this is rarely necessary when 
the patient has been prepared properly. 

Fluids are given subcutaneousl}* and 
encouraged b}' mouth, if they do not 
cause nausea. In the adenomatous glands 
iodine has not been of especial value in 
the preoperative treatment but has been 
of distinct value postoperative!}'. 

In a series of 388 operations, 92 per 
cent of which were upon patients with 
toxic goiter, there was but one deaths 
This reduces the mortality for the year 
(1929) to 34 per cent, a notable improve- 
ment over several years ago. 

Six cases of h3^perplastic goiter were 
complicated by diabetes mellitus. The 
patients were prepared for operation by 
administration of Lugol’s solution and 
insulin and a restricted carboh^^drate diet 
until they were sugar-free. The operations- 
were performed without difficult}'- and con- 
valescence was uneventful. 

Operation alone is not a cure for these 
patients. The after-care is most important.. 
Skillful nursing, large doses of iodine, 
warmth and sedatives are necessary. The- 
intelligent cooperation of the patient not 
only for months, but for years, is an essen- 
tial for a favorable prognosis. 

THYROIDECTOMY FOR MENTAL 
DISTURBANCE IN ASSOCIATION 
WITH GOITER 

Berkeley and Follis observed a marked 
resemblance between the symptoms of 
exophthalmic goiter and those of the cata- 
tonic form of dementia precox. During the 
prodromal stage of catatonia, there was a. 
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similarity of mental symptoms to those 
occurring in Graves’ disease. There were 
also tachycardia, loss of weight, excessive 
sweating, fine tremor of the fingers, quick 
pupillary reflexes, vasomotor weakness 
and menstrual anomalies. The thyroid 
gland was not usually enlarged, but was of 
a soft mushy consistency and contained 
occasional hard nodules. 

The administration of iodine, iodo- 
thyrine or desiccated thyroid extract 
caused a temporary' cessation of stupor. 
These observers performed partial thyroid- 
ectomy in 10 cases of catatonia; 4 of these 
patients recovered their mental equilibrium 
and 3 improved slowly but progressively 
with no tendency towards relapse. 

Other investigators (Kanavel, Winslow 
and Weinberg) have confirmed the work 
of Berkeley and Follis. It must be under- 
stood, of course, that there is no attempt to 
ascribe an etiologic relationship of disturb- 
ances of the thyroid gland to the average 
case of dementia precox; but, in occasional 
cases, there is a close relationship between 
dementia precox and thyroid disease. 

During the past five years, I have 
operated upon 14 insane patients with 
Graves’ disease, 12 of whom ha^^e made 
complete mental recoveries and remained 
normal to date. In 13 of these patients, 
there was a h3^perplastic goiter. 


Mental improvement seldom occurs im- 
mediatcK' after thyroidectomt' but is 
more commonl}’ gradual, during a period 
of from several months to a year. 

The coexistence of mental disease with 
e.xophthalmic goiter does not contraindi- 
cate operative procedures, but makes 
them more advisable, since the\' offer a 
fair prospect of mental recover}'. 

CONCLUSIONS 

1. The successful treatment of toxic 
goiter and the safe one, because it spares 
the heart and ner\'ous s\'stem undue 
stimulation, is b\' thyroidectom\'. 

2. Modern methods of surgical treat- 
ment have not onlv improved results but 
also great!}' lessened the mortality, to less 
than 14 per cent at the DeCourcy Clinic. 

3. Of first importance is preoperative 
and postoperative use of Lugol’s solution. 

4. Second in importance is the choice 
of the anesthetic. I regard nitrous oxide 
and oxygen, administered by a skilled 
anesthetist, as the procedure of choice. 

5. By way of technic, extreme gentle- 
ness in handling the gland at operation 
and the use of a two-stage operation in 
severe cases are essential. 

6. In mentally disturbed patients having 
toxic goiters, thyroidectomy offers a fair 
prospect of reco^'ery from mental symptoms. 
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HYPERNEPHROMA, PAPILLOMA AND STONE 

OCCURRING IN HORSE-SHOE KIDNEY* 

John K. de Vries, m.d. 


NEW 

T umors of the kidney are frequently 
encountered and hypernephroma is 
the most common of them all. Ab- 
normalities of the kidney are also common 
and of these the horse-shoe type is well 
known. Papilloma of the renal pelvis is 
likewise frequently met. As for calculus, 
the condition was known to the ancients 
and is now encountered almost daily in 
medical practice. However, I feel that all 
four of these conditions occurring in a 
single case is rather unusual and is of 
sufficient interest to justify this report. 

HISTORY 

Hypernephroma (so-called) makes up 
about 85 per cent of renal malignancies. 
Duffield^ reports that 87.5 per cent of 25 
cases of renal tumors treated at Mt. Sinai 
Hospital were hypernephromata and ac- 
cording to Albrect" 28 out of 32 cases 
represented this type of tumor. 

The typical horse-shoe kidney occurs in 
about one of a thousand autopsies accord- 
ing to Morris. “ Renal calculi were found 
by Kraft'' (quoted by Keyes) forty times 
in 2953 autopsies. 

Eisendrath'^ has collected 30 cases of 
horse-shoe kidney, 7 of these patients 
being operated upon for stone. In the same 
30 cases tumor occurred but once and there 
were no instances in which tumor and 
stone occurred together. 

Stone and tumor are found together, 
however, and in some cases the tumors 
are sequelae of antecedent stones. Note- 
worthy among the cases reported which 
prove this point are those of Bugbee® and 
Wells.® 

Primrose' in 1920, reported his case of 
squamous cell carcinoma complicated by 
calculous pyonephrosis in a horse-shoe 
kidney. He felt that there was first an 


YORK 

irritation set up by the stone and that con- 
sequently villous formation occurred in 
the pelvis and finally malignancy developed 
b}^ a process of metaplastic changes. 

That hypernephromata originated in 
adrenal rests or groups of cells of adrenal 
origin which were found in the kidney as 
well as in other parts of the body, was 
suggested by Grawitz® in 1883. 

Stoerk® in 1908, claimed that these 
tumors were of renal origin developing 
from the renal tubules. 

An article on The Origin of Hyper- 
nephroma of the Kidney was published by 
Fraser^® in 1916. It is here shown that they 
may be of either renal or adrenal origin. 
He has demonstrated that the primary 
structure of tumors of renal origin are 
different from those of adrenal origin, but 
that secondary degenerative malignant 
changes make their histological features 
similar. 

DIAGNOSIS 

At one time the diagnosis of horse-shoe 
kidney was difficult to make preoperatively 
but since the advent of pyelography it is 
made much more rapidly. The character- 
istic points in the diagnosis are: 

1. Both kidney shadows are lower than 
normal. 

2. The pelvis and ureters are closer 
than normal to the midline and rotated. 

3. The lower calices point centrally. 

CASE REPORT 

Mr. L. H., aged fifty- seven, came to see 
me in May, 1929, complaining of bloody urine. 
Further questioning proved that he had also 
had attacks of rather severe pain in the back 
on the left side over a period of four years. 
The bleeding had been present only during the 
past month. His prostate v'as not enlarged 
and there was no residual urine, so a cystoscopy 


* From the James Buchanan Brady Foundation for Urology of the New York Hospital. 
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Fig. I. Plain .v-ray. Shadow about the size of walnut 
indicates presence of stone in left kidney region. 


Fig. 2 . Left pyelogram. Large distorted pelvis in same 
field as stone shown in Figure i. Lower calices point 
centrally, indicating horseshoe kidney. 




Fig. 3. Left pyeloureterogram. Moderate dilatation of 
ureter. Lower calices better outlined than in Figure 2.1 



Fig. 4. lA. Incision begins at point just below middle 
of last rib and curt'es downward and laterally to 
point above anterior superior iliac spine. Z.\. E.\posure 
of left side of horseshoe kidney. Tumor is seen at 
lower pole. Ureter has been ligated and cut. Isthmus 
is cut across, freeing left side from right. 3A. A thick 
band of tissue connects right and left kidneys at 
their lower poles. 


1488! 
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was done and a complete urological examina- 
tion was made. 

The bladder appeared normal and no bloody 


PHENOLSULPHONEPHTHALEIN 


Right 

Appeared five minutes 


Left 

nine minutes 








Fig. 5. Plain .v-ray and pyelogram of specimen after removal. Outline of tumor is here plainlj' visible. 


urine was seen coming from either ureteral 
orifice. No. 6 lead catheters were passed and 
specimens were collected for culture, urea 
determination and microscopic examination. 

The cultures were negative, the microscopic 
examination of the sediment showed blood 
and pus, diminished urea and phenolsul- 
phonephthaleln output on the left side. 

REPORT OF URETERAL SPECIMEN 

Right Left 

Character bloody bloody 

Urea 25 gm. per liter 16 gm. per liter 


Per cent 9.5 per cent trace 

Time ten minutes ten minutes 

MICROSCOPICAL EXAMINATION OF SEDIMENT 
Wet Specimen Manj'^ r.b.c. r.b.c. 200+ pus 

cells in clusters 

Plain .v-rays as shown in Figure i, showed a 
shadow about the size of a walnut in the left 
kidney region indicating the presence of a 
stone and a pylogram confirmed the position 
of the stone and showed the kidney shadow to 
be low in position, its pelvis and ureter near 
the midline and the lower calices rotated and 
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pointing centrally. No filling defect could be 
seen (sec Figs. 2 and 3). 

Upon this evidence, and with the assurance 



Fig. 6. Artist’s clr.iwiriR. Anterior niitl posterior .isjrects 
of specimen. 

that the function on the right side was tidc- 
quate, the left kidney was cxi)oscd with the 
intention of doing a pyclotoniy or nephrotomy 
for stone. 

OPEIl.\TtOX 

An incision was made from a point over the 
middle of the twelfth rib curving downward 



Fig. 7. Specimen split longitiidinalK . Tumor is well 
cnc.npsulatcd. 


and laterally to a point above the anterior 
superior spine of the ileum (Fig. 4, ia). The 
perirenal veins were engorged and as the 
kidney came more fully to view it was apparent 
that we were dealing not only with calculus 


but with tumor as well. The tumor was about 
the size of a small tangerine, and was situated 
in the lower pole of what proved to bo a typical 



Fig. S. Dr.vwing. Fnpillom;! is seen in tlic pelvis. 

Cilculus lets been removed .ind is drawn to scale. 

horse-shoe kidney with a thick band of tissue 
running toward the opposite side and connect- 
ing with the opposite kidney (Figs. 4. 2 .\ and 
3a). 

The ureter was identified, ligated, cut and 
cautcriz.cd. .Many aberrant vessels were en- 
countered and ligated. Because of these vessels, 
the pedicle was clamped with two large kidney 
clamps, doubly ligated and cut. The isthmus 
was also clamped and cut, and a pad of fat 
sutured over the severed edge. Drains were 
inserted and the wound closed in layers. 

A pyclogram was now made of the specimen 
which had been removed. This pyclogram 
showed not only what the preoperative plates 
had showed but the lilling defect made by the 
tumor as well (Fig. 5I. 

The patient's convalescence was uneventful 
except for a rather high immediate postopera- 
tive temperature (i04°F.). The wound drained 
pus copiously for several weeks and finally 
closed completely two months after operation. 
He is now alive and well and up to the present 
time has had no return of his previous 
symptoms. 

P.ATHOLOGY 

Specimen consists of a portion of horse-shoe 
kidney containing a tumor nodule approxi- 
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mately 4 cm. in diameter (Fig. 6). The kidney usual complicating hemorrhage. No invasion 
has been subsequently split longitudinally of the surrounding kidney substance or of the 
(Fig. 7). The upper pole is of normal outline, vessels is found. 



Fig. 9. Moderate pyelonephritis. Distortion of tubules Fig. io. Papillomata arc of multiple benign type. 

and glomeruli with Icucocvtic infiltration. r. • • • n i i i i • i 

Sections microscopically through the kidney 

The ureter appears to be derived and situated tissue show a moderate pyelonephritis in the 

normally. The pelvis is moderately distended region of the pelvis (Fig. 9). The papillomata 

and its mucosa extends to involve the calices in the pelvis are of the multiple benign type 

which arc somewhat flattened. A stone is some showing a definite connective tissue stalk 

present in this area and immediately below it and some being of the sessile type. All have a 

the pelvis is thrown into irregular papillo- typical and orderly arrangement of cells. The 

matous folds (Fig. 8). tumor itself is made up of large sheets and 



Fig. u. Benign papilloma. Fig, 12. Hypernephroma. Large sheets and trabeculae 

. of polyhedral cells with small deeply staining nuclei 

The mam tumor has the general appearance and pale cytoplasm. Some cells are arranged in 
of the so-called hypernephroma, an encapsu- alveolar fashion, 
latcd tumor, with a dense fibrous core and 

radiating fibrous trabeculae of nearly cartilag- trabeculae of polyhedral cells containing rela- 
inous consistency. It is yellowish and red in tlvely small and deeph* staining nuclei. The 
color, further suggesting the lipochromc or cytoplasm is of the type described as foamy, 
lipoid filled cells of this type of tumor and the It is very pale and finely vacuolated. Scattered 
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Jiere and there are found areas where the cells 
are arranged in alveolar fashion with a definite 
central lumen. There is e.xtensive degeneration 



Fig. 13. Line of demarcation between tumor and kidnev 
tissue. 


and hemorrhage throughout the specimen. This 
alveolar arrangement is ver}" suggestive of the 
so-called clear cell tumors, presumably of 
renal tufaule origin (Figs. lo, ii, 12, 13). 

From a prognostic standpoint it appears 
relative^ benign, with few mitoses and no 
■evidence of capsule of vessel invasion. 

DISCUSSION 

In general it may be said that this 
group of so-called hj^pemephromata are 
of three chief types: First, the tumors 
Avith clear cells arranged in alA^eoli or 
tubules, tending to show papillary hyper- 
plasia and usually credited with being 
histogeneticall}^ renal in origin, the renal 
adenocarcinoma; second, the typical, rela- 
tively solid GraAAUtz tumors, showing no 
true ahmoli and usually conceded as arising 
from adrenal rests; and third, the inter- 
mediate group in Avhich these distinguish- 
ing characteristics are not Avell defined 
and Avhich seem to merge histologically. 
It is in this intermediate group that this 
particular tumor must be classified, illus- 
trating the difficulties of a satisfactoty 
classification on the basis of histogenesis. 
As a generic clinical term, hj^iernephroma 


is probably as accurate a label as any 
Avhich can be attached to it. 

It is not uncommon to find stones in 
horse-shoe kidneys; in fact, they seem 
predisposed to become complicated by 
this condition because of the abnormal 
position of their peK'es and the abnormal 
course of the ureters, producing poor 
drainage. 

There does not seem to be quite the 
definite relationship between the stone, 
the papillomata and the main tumor in 
this case that holds in the case reported 
by Primrose," for whereas it seemed pos- 
sible for the squamous cell carcinoma, 
reported by him to be a final result of 
metaplasia from a tumor originally groAving 
in the peK'is, here the tumor is definitely 
circumscribed and situated in the loAA'er 
pole at some distance from the papilloma. 

The histogenesis of this case is difficult 
to determine because the primary structure 
of the tumor could not be definitel}' made 
out, and although there AA-ere areas that 
suggested tubule formation they Avere 
not definite enough to state concIusiA'ely 
that this tumor is of renal origin. 

A preoperatn^e diagnosis of horse-shoe 
kidney Avith calculus in the left peK'is AA'as 
made. The tumor Avas not discoA'ered 
until the time of operation. Hindsight is 
better than foresight and the filling defect 
AA’as made out cA’en in the original pyelo- 
gram when the presence and position of the 
tumor had been made clear at operation. 

Heminephrectonty of a horse-shoe kid- 
ney does not differ greatly from ordinary 
nephrectomy, the main differences being 
that it is more difficult to expose, that 
there is more likelihood of meeting anoma- 
lous A’essels and that an added danger 
from hemorrhage is present because of 
the incised tissue at the isthmus. 

I Avish to express mj’ thanks to Dr. O. S. 
Lowsle^’ for his assistance at operation and for 
permitting the report of this case from the 
James Buchanan Brady Foundation. I also 
AA'ish to thank Dr. L. W. Smith for his descrip- 
tion of the pathoIogA’. 

[For References see p. 468.] 



FISTULAS OF THE ABDOMINAL WALL* 

S. Thomas Glasser, m.d., c.m. 

NEW YORK 


I T is difiicult to comprehend why 
there is such a great sparsity in the 
literature concerning fistulae of the 
abdominal wall. Every surgeon at one 
time or another must have been confronted 
with this problem. Therefore it is of the 
utmost importance that the prophylaxis, 
treatment and prognosis of this complica- 
tion be thoroughly understood. A resume 
including the presentation of a few personal 
observations is our object. 

A classification which is simple and 
yet embraces all types of abdominal 
fistulae may be outlined as follows; 

A. Fistulae to the abdominal wall, more 
common. 

B. Fistulae between two viscera, un- 
common. 

The latter type, the course of which 
usually terminates in spontaneous closure, 
will not be discussed here, nor will we 
consider fistulae of the genitourinary tract. 
In the majority of cases, those coming 
under Class a, either result spontaneously 
or follow enterostomy. Preoperative indi- 
cations are, paralj^ic ileus, intestinal 
obstruction and peritonitis, or wherever 
there has been excessive handling of the 
bowel, i.e., the expectation of poor in- 
testinal response. In all cases other than 
those due to enterostomy, the formation 
of the actual fistula is the result of in- 
flammatory processes. These pathological 
changes occur as follows: 

The involved area becomes circum- 
scribed by the “first line of defense,” 
i.e., a leucocytic and fibroplastic barrier 
whose purpose is localization. The serosal 
surface of the gut in contact with the 
inflammatory processes is exposed to de- 
generative changes which eventually ter- 
minate in ulceration and perforation. 
Thereby is established the internal opening 
of the fistulous tract; in short, fistulae 
form where the circulation is impaired. 


Cicatricial contraction is coincident with 
and follows the absorption of the inflam- 
matory products. The end-result tends 
towards a fistulous tract lined by fibrous 
walls. A serous, mucous or purulent exu- 
date is usually found within the lumen 
of the fistula. In the majority of cases, 
the outer circumference of the intestine 
is in close proximity to the parietal peri- 
toneum lining the anterior abdominal 
wall. Therefore the fistulous tract is 
usually a short one. However, other 
possibilities are, a long tract, or multiple 
orifices in the gut which may be large 
or small. Without suitable treatment the 
abdominal opening undergoes retrogressive 
changes. Digestion of the muscle wall 
with extensive excoriation and ulceration 
of the skin usually result coincident with 
a rapid enlargement of the abdominal 
orifice. The higher up in the gastro- 
intestinal tract, excluding stomach, the 
greater the excoriation and ulceration. 
Contrary to the prevalent conception, 
fistulae low down in the intestine dis- 
charge pancreatic juices and ferments 
although to a lesser degree. Gastric and 
biliary fistulae usually heal spontaneously 
and are not accompanied by the systemic 
symptomatology seen in the conditions 
being described. Once the fistulous tract 
is established, the discharge becomes pro- 
fuse and consists of feculent material 
mixed with intestinal secretions and serous, 
mucous or purulent exudate. Experience 
has shown that fistulae of the small bowel 
heal extremely slowl}- or not at all, while 
those of the large intestine invariably 
close spontaneously with the assistance 
of ordinar}’^ measures. In other words, 
the higher the origin, the less likelihood 
is there of spontaneous closure. 

The diagnosis of fistula is obvious. 
Fecal material continually contaminates 
dressings which require constant changing. 


Submitted for publication August 28, 1930. 
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experienced. The photographs were taken 
at weekly intervals, the Potter treatment 
being instituted in the interim. Warsaw 
and Hoffman have modified Potter’s 
method by the use of a continuous drip, 
5 c.c. per half-hour of .decinormal hydro- 
chloric acid and lo per cent Witte’s 
peptone. One catheter, that used to pass 
the acid, leads to the fistula; the other 
serves to soak the gauze with peptone 
mixture. They claim that the value of this 
modification is that the patient is not 
disturbed and the treatment is continuous. 
Potter’s statistics show healing of upper 
intestinal fistula ranging from three to 
six weeks. H. Eckstein reports good 
results with the use of suction. This applies 
where the etiological factor may have been 
a foreign body, necrotic tissue, non-ab- 
sorbable suture material, et cetera. The 
removal of such bodies by suction appara- 
tus has been followed by rapid cure. There 
are others who claim the advantage of 
frequent irrigations with mild antiseptics 
in conjunction with packing and allowing 
healing by granulations from within out- 
wards. Our own observations have proved 
the efficac}’’ of a plug (gauze) in the 
fistulous opening. This serves to direct 
the flow of intestinal contents in the 
normal direction. In all of our cases this 
procedure has been followed shortly by 
natural bowel movements. Further treat- 
ment of the local condition should consist 
of the application of heat to the exposed 
wound, the therapeutic lamp or the ultra- 
violet ray being used. 
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Operative treatment is indicated where 
these methods have failed, or where the 
patient is rapidly starving or becoming 
uncontrollabl}’^ toxic. Tuberculous tracts 
as a rule necessitate operative interference. 
Ma3’o favors excision of the fistula followed 
bj' purse-stringing the aperture in the gut. 
It is often found necessar}^ to resect a 
portion of the intestine where the enteral 
opening is too large or where the gut shows 
sufficient pathoIog3\ 

It is important to emphasize the neces- 
sity of prophjdaxis in the prevention of 
fistulae. The peritoneum and bowels should 
not be handled unnecessarily, thereby 
avoiding adhesions. Care must be exercised 
that no foreign bod3^-feces, non-absorbable 
suture, gauze, et cetera, be left in the 
peritoneal cavity. Hard drainage tubes 
are also a source of danger. These may 
cause impairment of circulation in the 
intestine £3" pressure contact. 

SUMMARY 

1. Fistulae of the abdominal wall leading 
to the gastrointestinal tract unfortunately 
are not uncommon. 

2. Non-operative treatment will cure 
the great majorit3r of these cases. 

3. A plug in the fistulous opening is of 
greatest importance in the non-operative 
treatment. 

4. The C. A. Potter method has proved 
efficacious. 

5. Fistulae to the lower bowel nearty 
alwa3^s heal spontaneousl3\ 
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COLONIC THERAPY* 

Fred D. LaRochelle, m.d. 

SPRINGFIELD, MASS. 


T here are few problems in physical 
therapeutics that have given rise to 
a greater diversity of opinion than 
colonic irrigation. Some would cure nearR 
every disease with this, while others would 
go better and actuall}'^ defer old age. 
Another camp looks upon the whole prob- 
lem with suspicion. In our own work we 
paid little attention to this matter for a 
number of years and when we did take 
up the problem we met with difficulties 
that readily explain the bad reputation 
this treatment has with physicians. For 
instance, if we select an apparatus neces- 
sitating the use of the cecal tube, we will 
find the procedure tedious, difficult and 
time consuming and oftentimes unsatis- 
factory and indeed not without danger. 
Some of the modifications using a two-waj'- 
tube may be more simple but the results 
are not so good. Both these types of 
apparatus make it necessary for the pa- 
tient to disrobe and necessitate exposure 
of the parts which is objectionable in all 
instances. Then the treatment is given 
with the patient in a recumbent position 
and this makes it difficult to avoid soiling 
the table and in many other ways the 
difficulties are such as to discourage the 
most enthusiastic operator. Nevertheless 
if one does persist and give thorough 
treatments the results obtained will often- 
times well repa}" the effort. Our aim has 
been to simplify the technic of this pro- 
cedure, if possible, and to do away with 
some, if not all the disagreeable features. 
One of the first things we learned in study- 
ing this problem was, that evacuation and 
lavage of the colon in a patient in a recum- 
bent position and one in the sitting 
posture are entirelj' separate and distinct 
problems. With a patient lying down the 
normal mechanism for moving the bowels 
is almost entirely out of play and the 


apparatus must in, a large measure make 
up for this deficiency. It is not so with a 
patient sitting up. This is the natural 
position for this function and excellent 
results can be obtained by assisting nature 
rather than substituting an almost entirety 
artificial process. We have found the 
difficulties of colonic lavage in a patient 
in the recumbent position so numerous 
and difficult to overcome, that we have 
practically given up the procedure. 

Our first indication for colonic lavage 
was for preparing patients for operation. 
Everj' surgeon encounters at the operating 
table patients with the colon, specialty 
the cecum, filled with large hard masses. 
During the few days that follow operation 
these have to be removed by repeated 
enemata at the expense of a lot of time 
and effort on the part of the nurse and 
untold discomforts to the patient. If the 
night before the colon is thoroughly evacu- 
ated and washed, at operation the large 
bowel will be found about half the usual 
size and oftentimes the simple Trendelen- 
burg position will empty the pelvis, 
obviating the necessity of using packs. 
After the operation, no attention to the 
bowels will be necessary for three or four 
days and then a simple enema will accom- 
plish the desired results. We aim first to 
empty the whole colon; of course an enema 
will empty the rectum and sigmoid but 
this is not sufficient; the transverse colon 
and cecum must be emptied as well. Then, 
irrigation or la\"age becomes not only 
possible but eas}" and whatever virtue 
there maj'’ be in this procedure, can readily 
be made obvious. 

The apparatus we have developed con- 
sists of two models, one portable which 
we presented elsewhere^ and the hospital 
model presentl}' described. The principle 

•Am. J. Pbys. Therapy, Februarj', 1930. 
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of both is the same and the advantages of 
the one are that it can be carried in the 
doctor’s bag or used in the patient’s home 
while the other is specially adapted to 
hospital use where a number of treatments 
are given dail}’. 

The instrument is made entirely of 
plated brass and consists of a tube 22 in. 
long bent in such a way as to readily 
adapt Itself to the conformation of the 
body and with a removable tip of varying 
size and handle b}" which the instrument 
can be manipulated. In the case of the 
hospital model the instrument is connected 
to a 3 gal. reservoir suspended 7 ft. from 
the floor and connected by a tube and 
controlled by a valve. 

Tedmic: This is very simple. No prep- 
aration of any kind is necessary and 
the contraindications are such as would 
apply to an ordinaiy enema. With the 
patient sitting on a standard toilet seat, 
the tip, thoroughly anointed with vaseline 
is gently introduced through the anus 
by the patient himself by sense of touch 
only, without exposure of the parts. 
When the tip has passed into the rectum 
the sphincter closes about the tube and 
all is ready for introducing the liquid. 
The sense of touch of the rectal mucosa is 
poor and one scarcely perceives the pres- 
ence of the instrument. The liquid is 
forced into the rectum b}’’ hydrostatic 
pressure controlled by the valve in the 
tube until a sense of fullness with a 
desire to move the boAvels is experienced; 
the sphincter is then relaxed and the 
abdominal muscles contracted and the 
bowels moved in a very nearly natural 
manner without removing the tip which 
should remain in place throughout the 
treatment and without shuttins: off the 
supply of liquid. When evacuation has 
taken place the sphincter contracts again 
around the tube and the process is repeated 
until such time as the colon has been 
completely emptied and washed with 
soap and water. This should all be done 
gently and slowly. The tip is then removed 
by the patient and the colon, instrument 


and toilet will be found thorough [3^ clean 
for being washed with a large quantity' 
of cleansing fluid. For ordinary purposes 



Fig. 1. 


soap and water are all that are necessary 
but gh^erin an ounce to the gallon may 
be added to increase the effect or an}’ 
other medicament added as desired as 
with an ordinary enema. The standard 
quantity of soap is 2 oz. of castile soap to 
the gallon and this should always be 
dissolved first by boiling. No solid should 
ever be added directly to the water in the 
reservoir for if it is heavier than the water 
it will pass out first and might reach the 
colon in too high concentration. It is 
well to use cool water towards the end to 
prevent congestion of the rectal mucosa. 
Five gallons are the usual quantity of 
soap and water necessary although two 
or three times that much can be used. 
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While the apparatus was primarily 
intended to give colonic irrigations we 
found it so convenient that we used it 
for giving enemata which differ onlj*^ in 
the quantit}’^ of liquid used. We haA'e the 
apparatus in a special room and the 
reser\mir is connected with hot and cold 
water. For an ordinary patient with this 
equipment it takes about one-half hour to 
secure a thorough cleansing of the whole 
colon. There is no pain or discomfort 
and if used with ordinary care there is 
no danger. We have given over a thousand 
treatments without accident. 

Some men have questioned that the 
whole colon could be washed with this 
type of apparatus and we find stated in 
the literature that it is only with a tube 
introduced into the cecum itself that 
this can be accomplished. Any physician 
can test this for himself by giving a 
barium enema before the treatment. When 
a mixture of soap and water is forced into 
the rectum and sigmoid under sufficient 
pressure the bowel is distended and made 
to contract and if expulsion is resisted 
at the sphincter ani the wave will turn 
and move up the colon and in this manner 
will pass over the splenic flexure and 


eventually reach the transverse colon 
and cecum. It certainlj" should be as easy 
to introduce soap and water into the 
cecum as it is to insert a tube and once 
the colon is distended with a stimu- 
lating liquid the wave of contraction 
initiated at the ileocecal valve will sweep 
down the colon and pour the emulsified 
contents into the descending colon and 
result, in evacuation. With an ordinar}^ 
enema tip this would necessarily be 
removed during moving of the bowels 
and would need to be introduced each 
time until a sufficient quantity of solution 
had been used. This instrument does not 
aim to replace the enema procedure but 
rather supplements it bj’' making it more 
convenient to give a series of enemata 
and in this wise obtain results bejmnd 
that which can be obtained with 2 qts. 
of soap and water. In our sense colonic 
irrigation is not to be considered as a 
novel procedure but as an extended enema. 
For this purpose the apparatus here 
presented aims to add to the simplicity 
and convenience of the procedure and to 
do away with the discomforts and dis- 
agreeable features commonly associated 
with colonic irrigations. 
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HISTORY 

I N ihe Odyssey we read: “I have eyes, 
two eyes . . . and an interior sensa- 
tion that results from them without 
anything strange about it.” This would 
tend to make us suppose that the facts 
regarding binocular vision were rather 
confusedly known in the time of the 
Greeks. This rather obscure text, forsooth, 
should not astonish us, if, as legend has 
it, Homer was blind. 

We must not conclude, however, that 
the facts regarding binocular vision re- 
mained unknown throughout antiquity. 
Indeed we find very clean-cut notions on 
this subject in the works of Euclid, the 
celebrated Greek geometrician, a contem- 
porary of Archemides, who taught mathe- 
matics at Alexandria in Egypt three 
centuries before our era. His attention 
had been drawn by the difference in the 
images in the retina furnished by each 
of our eyes, just as Porta and d'Augilonius 
noticed later on. “Seeing in relief,” said 
he, “is receiving by means of each eye the 
simultaneous impression of two dissimilar 
images of the same object.” 

Galen, the great Greek physician, who 
lived in Rome under Marcus Aurelius 
in the second century of our era, estab- 
lished the first theory of binocular vision, 
“The Theory of Identity,” based on 
anatomy and on some observations of 
hemianopsy. 

All these, however, are rather vague 
conjectures and we have to come down 
to the end of the 15th century in older to 
find clearly enunciated the theory of 
binocular vision. In a manuscript edited 
at Milan around 1490, Leonardo da Vinci 
established the difference existing between 
images of the same object seen by each 
of the two eyes and the combined image 
resulting from the superimposition of the 
two first. 


In 1832, Mayo published in “The 
Outlines of Physiology” a few very definite 
remarks on binocular vision. 

But it was only a few years later, taking 
as a basis the theories of Mayo, that the 
English physician Wheatstone thought 
out an apparatus to show flat pictures in 
relief. Wheatstone was, as we know, a 
physician of the first rank, already famous 
for his measurement of the speed of elec- 
tricity and by his works on electrical 
telegraphy. His stereoscope was presented 
for the first time at the Royal Society of 
London in June 1838. 

Wheatstone’s invention was scarcely 
noticed, and was even completely forgotten 
when ten years later, Brewster thought 
out a more practical apparatus by sub- 
stituting prisms for mirrors, and by placing 
the two images next to each other. 

Despite these improvements, were it not 
for the discovery of photography, it is 
probable that stereoscopy would have 
remained in the domain of the physics 
laboratories, as did Newton’s disk, 
Mariotte’s flask and Madgeburg’s hemi- 
spheres. The discovery of Niepce and 
of Daguerre, allowed stereoscopy to soar 
to its present heights. 

It was logical, therefore, because of the 
powerful interest and the immense devel- 
opment of stereoscopy, to try to utilize 
its advantages in roentgenography. 

The first attempts at roentgenography 
in relief were made within a few months 
after Roentgen’s discovery, by the Austrian 
Mach, using two Hittorf tubes. Czermak 
next conceived the idea of using a single 
tube and securing the two stereoscopic 
films by moving the object. Valenta of 
Vienna, howe^’■er, it was who first prac- 
ticed the moving of the roentgen tube. 

The first practical results were obtained 
in France in 1896 by Imbert and Bertin- 
Sans of Montpellier and reported in a 


Submitted for publication May 15, 1930. 
499 



500 American Journal of Surgery Diocles — ^Telestercoroentgenography 


DECEiJBER, 1930 


paper read at the Academy of Sciences, 
March 30, 1896. Shortly after, on Novem- 
ber 29, a radiologist of Lyons, Destot, 
presented a memoir to the Biological 
Societ3’ concerning “The Application of 
Stereoscopy to the Study of the Circula- 
tory Apparatus.” 

In 1897, Le^'5'^-Dorn in Berlin published 
a very important memoir on “The Value 
of the Stereoradiographic Method from 
the Surgical Point of View.” 

At almost the same time Marie and 
Ribaut of Toulouse published^ their first 
article inspired b}’ the work of Cazes, 
“Precision Stereoscopy,” which had ap- 
peared shortly before at Pellin’s. 

Since then numerous radiologists have 
devoted themselves to this branch of 
technic and proclaimed its advantages. 
Since we cannot quote all the names of 
those who have studied this very impor- 
tant question, we will mention those only 
of Beclere, Belot, Aubourg, Ledoux-Le- 
bard and Halluin in France; Henrard in 
Belgium; James MacKenzie-Davidson in 
England; Albers-Schoenberg, Haenisch, 
Groedel, von Gruenmach in Germany; 
Wenckebach in Vienna; Carl Beck, Lester 
Leonard, Dunham and especially Case in 
America, and Pirie and Pariseau in Canada. 

DEFINITIONS 

Before we undertake the study of the 
technic of stereoroentgenography, a few 
definitions are indispensable. By the name 
of stereogram we designate a pair of films 
destined to reconstruct the plastic image. 
E\-er3- region is represented there from two 
different angles. The reproductions of the 
same point on the tivo films bear the name 
of homologous points. 

The separation of the homologous points 
on the two films increases first, according 
to the distance between the location of 
these points in the region being roentgeno- 
graphed and the surface of the film; and, 
secondly, according to the tube shift. 

Relief in stereoscopy is especially based 
on the separation and the exact location 

' Arcb. Physiol. 


of these homologous points. Therefore, 
our attention must bear on these. For 
reasons of physiological optics, the sepa- 
ration between homologous points should 
remain within certain limits; otherwise the 
fusion of the two images is impossible. 

THEORY 

The anal3^ical exposition of the theorj^ 
of stereoscope’’ has been well studied in 
the “ Phe’siological Optics” of Helmholtz 
in the chapter entitled “Rules for Stereo- 
scopic Projection.” We cannot undertake 
here to repeat this stude'^ or give exact 
rules for stereoscopic parallax, since this 
would exceed the limits of our studj’ which 
is restricted to stereoroentgenography’. 
Suffice it to say’, for geometrical, optical 
and physical reasons, the separation be- 
tween the homologous points is subject to 
laws which must be respected if we wish to 
obtain good stereograms. 

The limit of separation of the homol- 
ogous points has been determined for an 
average eye and account has been taken 
in the diverse formulae given for the calcu- 
lation of the tube shift between the taking 
of the two films. 

The stereoscopic parallax for any given 
object can be measured by the algebraic 
difference of the angles of convergence 
between the first and last plane. 

The stereoscopic parallax increases as 
the interpupillary’ separation of the 
observer increases. (Subjects whose pupils 
are greatly’ separated are therefore favored 
from the point of view of stereoscopy’.) 

On the other hand, there is an advantage 
in increasing the base of observation. It 
was this principle which was applied by 
the telemetrists, a number of whom in the 
NaA’y’ use a base of 10 m. and it is this 
same principle which we apply in tele- 
roentgenography’ with a wide base. The 
parallax increases likewise with the thick- 
ness of the object under consideration and 
when the object is nearer, all other 
constants remain unchanged. 

Stereoscopic acuity’ is a function of the 
minimal binocular parallax of a subject. 
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It is a physiological constant just as is 
visual acuity, and is exercised like the 
latter at all distances. 

The measuring of stereoscopic acuity is 
carried out for telemetrists and aviation 
pilots in the optical laboratory of the 
Army by means of a test. This acuity is 
developed by exercise and is lacking only 
in those individuals who are subject to 
strabismus or a very marked astigmatism. 

TECHNIC 

The technic of stereoroentgenography 
comprises two parts: first, the exposure of 
two dissimilar films of one and the same 
region; second, the fusion of these two 
films for the reconstruction of the plastic 
image. 

The making of the stereoscopic films will 
differ, from the technical point of view, 
according to whether we are considering 
immobile organs such as bones of the 
limbs or the spinal column, or the viscera 
whose movements are more or less inde- 
pendent of the will. For the skeleton, the 
former technic employed by the early 
roentgenologists is sufficient. 

The focus of the .v-ray tube is moved 
between the exposure of the two films in a 
direction parallel to one of the edges. The 
amount of tube shift represented by A 
was formerly the object of many contro- 
versies. We can satisfy ourselves with 
moving the .v-ray tube, 6, 7 or 8 cm., 
which movement will give, according to 
the thickness of the parts, plastic effects 
which will be either insufficient or too 
pronounced. At times, even if we are 
considering an anteroposterior roentgeno- 
gram of the cranium taken at 50 or 60 cm. 
focal distance, it is almost impossible for 
observers to fuse the two images. 

FORMULA OF MARIE AND RIBAUT 

Certain roentgenologists, however, oper- 
ate with more exactitude and still apply 
the formula of Ribaut and Marie for the 
making of their stereograms. 

This formula gives the amount of the 
tube shift between the two films, taking 


account of the thickness called p of the 
region studied and the distance called d 
that separates the focus of the first plane 
from this region. 

First case D-50 or 

P-IO 

50(50 10) 5O X 60 30 ^ 

500 5P() 5 

Second case D-50 or 
p-20 

50(50 4- 20) ^ 50 ( 7 P) ^ 35 ^ ^ 

1000 lopp 10 

In a general way the tube shift A = 

— increases with d, the focal dis- 

50P 

tance and decreases when p, the thickness 
of the roentgenographed region increases. 

This formula, somewhat lengthy to 
establish, gives good results for stereo- 
grams taken at a short distance. 

STEREOROENTGENOGRAPHIC APPARATUS 

If we are satisfied, at the beginning at 
least, with doing stereoroentgenography 
of the skeleton and particularly of the 
limbs, the equipment can be very limited. 
All that is necessray is to immobilize 
the patient well on a table or a Potter- 
Bucky diaphragm, and to center the 
tube on the center of the cassette, this 
point being very important for obtaining 
good stereograms. This centering having 
been made very carefully b}’- means of a 
plumb-line or any other appropriate appa- 
ratus, we then move the tube toward the 
right, in a direction parallel to one of the 
edges of the cassette for a distance of 31 
mm., or half the amount of the total tube 
shift. Ordinary tube stands are provided 
Math a graduated scale allowing us to 
carry out this shift without angulating 
the -V-ray s. 

Under these conditions the impression 
of relief sufficient for stereograms of the 
limbs does not allow distinctl}’ the perfect 
dissociation of the planes and the recon- 
stitution of the plastic image of the pul- 
monary parenchyma, for example. 
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THE CONVERGENT METHOD 

From the works of numerous authors 
and from those of Quidor undertaken 
around 1909 at the Sorbonne in the 
Laboratorj^ of Professor Delage, it has 
been ascertained that the notions of dis- 
tance and relief become more exact when 
we converge the optical system of the 
visual apparatus or of any other stereo- 
scopic apparatus. 

The study of the angulation of the 
optical system in photographic apparatus, 
in binoculars and in binocular micro- 
scopes with single objecth'^es, shows the 
superiority of the convergent method 
over the parallel method previously de- 
scribed. The works of Quidor reported 
in his Doctor of Sciences’ Thesis, leave 
no doubt as to the superiority of the 
convergent method. 

“Two methods,” says he, “the parallel 
and the convergent deserve our attention, 
for each one springs from a different 
principle,” There is also the problem of 
stereoscopy. 

The convergent method is less inclined 
to force the observer to reconstruct geo- 
metrically the space represented than to 
force him to repeat before the stereoscope 
the efforts of convergence which direct 
observation of this space would demand. 
It is, therefore, more exact than the parallel 
method, according to Quidor. 

The method of rotations has shown, 
on the other hand, that the sensations of 
relief were not due exclusively to phe- 
nomena of convergence, and that another 
factor, the inequality of the retinal images 
of the object observed, played an important 
role in these phenomena. 

It is proper, besides, to remember that 
in the convergent method this inequality 
of images impresses on the parallax varia- 
tions which would contribute to render 
this method more sensitive than the 
parallel method even if the phenomena 
of convergence were the only factors of 
relief. Relief is due then exclusively to 
the convergence of the visual lines, to 
the inequality of the retinal images, or 


to a synthetic action of these two factors. 
The superiority ,of the convergent method 
as compared to the parallel method is 
completely established; and notions of 
relief and of distance become more exact. 
The practical application of this convergent 
method has been realized in microstereog- 
raphy, in the microscope constructed 
by Nachet along the lines indicated by 
Quidor. This apparatus differs from the 
ordinary model by the angulation which 
the tube of the microscope can undergo 
to the left and to the right of the vertical 
with regard to the plate. This angulation 
is measured by a graduated drum. 

The dark chamber is placed above the 
microscope and allows the taking of two 
views of the same object one after the other 
at two different angles, as with American 
apparatus; the dental stereographic ap- 
paratus of Ritter likewise uses the con- 
vergent method, just as all American 
apparatus does, and the Gaiffe-Gallot- 
Pilon apparatus has been constructed 
along these lines. 

ANGULATIONS 

It is our opinion that the stereoscopic 
effect is greatlj^ improved and the film 
more defined when we use the convergent 
method, for we can in addition, use the 
diaphragm to the utmost advantage. 

With old models and tube stands, the 
convergent method is not practicable, 
for the focus, as I said before, should 
always remain at the same distance from 
the cassette during the time of changing. 
In America, on the contrary, where stereo- 
roentgenographj'- is empIo3^ed sj'stemati- 
call}', tube stands are provided with a 
special apparatus allowing the exact angu- 
lation of the tube by a direct reading of 
the graduated scale. This angle measures 
about 15° in ordinary stereograph^^ and 
the variations are still more important 
with modern methods. 

CRITICISM OF THE OLD CLASSICAL 
METHOD 

In a general wajs this calculation, this 
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minute centering, this perfect immobiliza- 
tion, this tube shift and this angulation, 
render the method long and difficult. In 
hospital service, the making of a stereo- 
gram under these conditions monopolizes 
the roentgenographic table and interferes 
with the service for a half hour, or even an 
hour at times, because the films often have 
to be retaken. On the other hand, the 
inconsistent results due to errors in cal- 
culation, to movement on the part of the 
patient or to the locks immobilizing the 
tube in its two extreme positions, the dif- 
ficulty of placing the second cassette 
exactly in the same position as the first, all 
of these have a tendenc^^ to make us use 
stereograph}^ as little as possible. 

Realizing these shortcomings (loss of 
time and often mediocre results) we sought 
for more than ten years to perfect this 
method which was still primitive in spite 
of the advances of roentgenograph3n First 
of all, upon studying closely the results 
obtained by the best German and Ameri- 
can roentgenologists, we realized that the 
failures, especially for the larger cavities 
and the thorax in particular, depended 
on the fact that the pair of stereoscopic 
films were taken at too short a distance 
and that the outstanding principle formu- 
lated by Druner, that the stereogram 
should be taken at a focal distance of at 
least four times the thickness of the part 
in question, was not always observed. 

ADVANTAGES OF TELEROENTGENOGRAPHY 

We can imagine then, without any 
trouble, that a thorax of 25 cm. thickness, 
stereographed at a focal distance of less 
than a meter gives a defective plastic 
result. Therefore in France, we tried to 
use the teleroentgenography which had 
been well studied in Germany by Albers- 
Schoenberg, Groedel and Alban Koehler, 
and in France by Delherm and Laquerriere, 
and in particular by a number of American 
and Canadian roentgenologists. This 
method presented, in addition, the advan- 
tage of giving more definite and undis- 


torted images whose superimposition was 
effected more easily. Finally, as the climax 
of this method on the value of which Dr. 
A. Beclere insisted most particularly, the 
practical absence of distortion and mag- 
nification of the parts most distant from 
the film allowed the anteroposterior 
or posteroanterior stereoroentgenographic 
study of a region which is indispensable to 
confirm or deny a previous examination. 

By using at the beginning American 
Victor and Kelly-Koett rectifying switches 
with a Wappler timer, then French Gaiffe- 
Gallot-Pilon apparatus able to produce 
300 to 400 ma. at 150 kv., with a Gaiffe 
relay timer, we were able to produce 
routinely good teleroentgenograms between 
I m. 10 and 2 m. 50, this Gaiffe relay 
timer making it possible to expose films 
always with the same quantity of x-ray 
radiation with constant results. 

From a methodical study pursued for 
more than three years including the 
exposure of more than 15,000 films, we 
ascertained experimentally that in order 
to save the tubes and to give them the 
greatest life possible, it was preferable 
not to use them at several hundred milli- 
amperes with 50 or 60 kv. peak, but, on 
the contrary, with a milliamperage of 70 
to 100 under tensions between 100 and 
125 kv. peak. At the present time, we are 
working at about 1 18 kv. peak maximum. 

Then, since the work carried out under 
these conditions excited the radiations k 
of the tungsten target and the intensifying 
screens, Ave obtained at these tensions a 
maximum photographic effect by reducing 
considerably the time of the exposure and 
the number of kilowatts received by the 
anode. Finally, this method has two prime 
advantages: the economy of tube life and 
the rapidity of the exposures. 

Under these conditions, the making of 
teleroentgenograms is possible with all 
modern installations; and at the present 
time all rectifying switches and kenotron 
apparatus permit the use of at least 70 
ma. at 120 kv. peak, which is sufficiently 
rapid to obtain good teleroentgenograms. 
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HVPEKSTEUEOGUAPHY 

Upon examining our two teleroentgeno- 
grams made with an ordinary tube-shift 
base we found out that the plastic cllcct 
was clearly insulhcicnt and that a thorax, 
for example, appeared almost flat since 
the separation of the homologous points 
was too small. 

Thus it occurred to us to apply to roent- 
genography for the first time the principles 
of superstereoscopy whicJi had already 
given marvelous results in microphotog- 
raphy, in aerial photography and 
astronomy. 

HVPERSTEREO-ROEXTGENOGUAPMY 

It was logical, therefore, to try to utilize 
in roentgenology that new science so 
promising for the future, which, according 
to Appel, is the equivalent of a true sixth 
sense. Properly speaking, we arc concerned 
here with a real process of enlargement of 
our perception of the relief analogous to 
the enlargement produced by the micro- 
scope. It is sufficient to increase the sepa- 
ration of the homologous points by 
increasing the value of the tube shift A 
while it is within the physiological limits 
and by preserving the similitude of the 
forms. We can thus best dissociate the 
several anatomical planes. 

The amount of the tube shift can be 
very easily calculated by the formula 
which we enunciated several years ago.‘ 
This formula, which we have established 
on advice of Dr. A. Beclere, is based on the 
diverse theories and laws of stereoscopy 
and of hyperstereoscopy and also takes 
account of the physiological factors. More- 
over, it has been used experimentally 
thousands of times over a period of a 
number of years. 

author’s formula 

A tube shift equals p which is the thick- 
ness of the part when df = 8 p or a thorax 
of 20 cm. 

Maximum tube shift equals 20 cm. 

’ J. de Radiol, et d’Electrol. 


when DF = 1 m. do. After long personal 
experimenting the author was able to 
ascertain the amount of tube shift giving 
the best results. 

In order to avoid figuring for roentgen- 
ologists who are short of time, I established 
a number of formulae which appeared two 
years ago.' These formulae gave, by direct 
reading and without figuring, the amount 
of tube shift. When the focal distance is 
given, it suHiccs to take the thickness of 
the part to be roentgenographed with the 
aid of a thickness gauge or caliper like 
those wc had made by Gaiffe-Gdlot- 
Pilon or take one-tenth of the focal 
distance for the thorax and the abdomen. 

author’s teleostereoroentgeno- 

GRAPIUC APPAR.\TUS (GAIFFE- 

gallot-pilon) 

One must make the exposure of the films 
rapidly; just as those who specialized in 
visceral stereoroentgenography in a serious 
way were able to ascertain, it is indis- 
pensable in order to obtain a correct 
plastic effect to take the two films com- 
prising the stereoscopic pair in just as 
short a time as possible. 

Indeed, in taking the two views rapidly 
we must be careful not to displace the 
homologous points; otherwise they will 
produce a false stereoscopic effect. This 
extremely annoying phenomenon which 
cannot be avoided takes place likewise in 
stereophotography when the two views are 
taken at a long enough interval. 

In the first attempts made at Hamburg 
in 1906 at the Clinic of St. George by 
Albers-Schoenberg and Haenisch, the large 
intestine sometimes appeared in the verte- 
bral column because of the segmentary 
contraction of the colon between the 
taking of the two views. The same is all 
the more true for the stomach, the duo- 
denum and the lungs, when in a number of 
cases, a displaced clavicle or rib or a 
diaphragm has displaced the homologous 
points. We were unable to avoid this 
dangerous annoyance as long as we had at 

‘ J. dc Radiol, ct d'Elcctrol., 12: 305, 1028. 
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our disposition onlj'^ semi-automatic stereo- 
scopic apparatus or apparatus worked by 
hand. 


kv.)[peak. Hence the necessity of employing 
tensions greater than that if we wish'^to 
obtain high speed results. 



Schema de Principe de 
I’Appareil deTelestfereoradiographie 




Fig. I. 


CHARACTERISTICS OF A STEREOGRAPHIC 
APPARATUS 

The essential characteristics for obtain- 
ing an ideal apparatus can be summarized 
as follows: 

First, elimination of all jar and the least 
vibrations in the changing of position of 
the cassettes. . 

Secondly, the possibility of making 
stereograms in the six vertical classical 
positions, in all sitting and recumbent 
positions. 

Third, the speed not exceeding one 
second for the exposure of the two films 
comprising the stereoscopic pair and the 
sum total of the movements in changing 
the two cassettes and the tube. 

Fourth, safety. We recognize the neces- 
sity of working at tensions of the range of 
100 kv. peak if we wish to obtain clean-cut 
instantaneous films at a correct focal dis- 
tance by exciting the ray k of tungsten, by 
an .v-ray radiation that contains a sufficient 
quantity of wave lengths of .178 of an 
Angstrom unit. The ray k is excited with 
sufficient intensity beginning onty with 90 


Fifth, simplicity of operation reduced to 
the simple [pressure of an electric button 
during a fraction of a second only. 

Sixth, the realization of an apparatus 
practical for both operator and patient. 

Seventh, extreme rigidity of all parts of 
the apparatus in view of its automaticity 
and the rapidity of movements from which 
are derived permanence and absolute con- 
stancy^ of results, 100 per cent good 
stereograms. 

Eighth, adaptation to technics preferred 
by each individual roentgenologist. Possi- 
bilities of varying the focal distances 
between i and 2H nr. and anode separa- 
tions between 2 and 40 cm. 

The old apparatus would not allow the 
taking of stereograms in less time then one 
and one-half to three seconds; thus they 
were mostly too slow for practical results. 
Indeed, because of the moving of the 
homologous points between the two views, 
these localizations were often false and a 
tumor, an abscess or a calculous shadow 
which was in front appeared to be behind. 
The diaphragm, as Dr. Leo Pariseau 
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obsen'ed in 1925, appeared to be outside 
of the thorax at times. We can then 
imagine, without difficult}-, the danger 



Fig. 2. 


that a patient might undergo in having 
pathology localized in an indefinite way. 

For this important reason, we have tried 
to increase the speed and to have a teleo- 
stereoroentgenographic apparatus con- 
structed by Gaiffe-Gallot-Pilon that would 
be entirely automatic and would allow 
the making of a stereogram in a fraction 
of a second (Fig. i). 

This apparatus is composed of two 
metallic frames placed vertically and 
parallel to each other, whose separation 
allows the exposure of films at distances 
varying between i m. and 2M m. One of 
these frames constitutes the tube support. 
The latter can shift from zero to 40 cm., 
thus allowing teleoroentgenography with 
a shift of 6 cm., an application of the 
formula of Marie or of Diodes and the 
using of the hyperstereoscopic basis indi- 
cated in our formula. A set of special 
diaphragms square, rectangular, circular, 
oval and in the shape of a Roman window 
allows the reduction of the secondary 


radiation to a minimum and obtains good 
contrasts in spite of using tensions higher 
than 100 kilovolts peak (Fig. 2). 




Fig. 3. 

Recently, at the request of Dr. Surmont,. 
Professor of Clinical Medicine at Lille, 
the author’s model has been amplified 
making it possible to make roentgeno- 
grams in a horizontal position. The tube 
support was simply provided with a new 
piece which allowed the fixing of the tube 
in the horizontal position (Fig. 3). 

As for the cassette tunnel, it is fixed 
above a table mounted between the col- 
umns of the tube stand. This table pos- 
sesses a non-opaque top movable longi- 
tudinally on ball-bearings so as to easily 
center the normal raj- over the desired 
region. The fluorescent screen turned 
towards the floor is seen by reflection in 
a mirror inclined above it. The focal-film 
distance may vary between 75 cm. and i 
m. 60. The second framework supports- 
the cassette tunnel and radioscopic screen.. 
The two cassettes are mounted in an 
apparatus with hinges allowing the rapid 
substitution of the cassette for the screen. 
These two frameworks are united mechani- 
cally by an extensible rod on a pivot and 
moving on a joint having a vertical axis, 
of rotation from the tube head in such a; 
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way that the point of incidence of the 
normal ray is always perfectly centered, 
no matter what, the tube shift and the 
focal distance employed. All the theoretical 
conditions are therefore observed in a 
practical way to’ obtain the maximum 
plastic effect. 

These movements of the tube and of 
the two cassettes take place automatically 
by means of a series of electromagnets and 
pneumatic brakes which work b}^ friction 
and slow down toward the end of the 
course. 

Since the operation is electrical, it is 
very simple. One simply presses an electric 
button for a fraction of a second in order 
to get automatic action as follows: the 
making of the first exposure, simultaneous 
movement of the tube and the cassettes 
and the making of the second film exposure. 
These operations are carried out in less 
than a second, thus making this apparatus 
the most rapid of all. 

Thanks to a universal arrangement it 
will be possible henceforth to practice 
hyperstereoroentgenography of the most 
movable visceral organs (Fig. 4). The 
vertical position is preferred for a study of 
the lungs, the heart, the aorta, the medi- 
astinum and the stomach. For the cranium, 
sinuses of the face and the mastoids, as also 
for the cervical column and the upper limbs, 
the vertical apparatus is likewise sufficient. 

The horizontal arrangement is indicated 
for the study of the duodenum which is 
particularly advisable in the prone vertical 
right position, as has been demonstrated 
by Cole, George and Case in America, 
Ledoux-Lebard in France and Chaoul in 
Germany. 

The small intestines and especially the 
pelvie colon and the appendix will be shown 
better in the horizontal position. This 
latter arrangement will be especially useful 
for the making of stereograms of the 
dorsolumbar spine, the pelvis, and in 
cases of pregnancy when the exact position 
of the fetus is to be determined. The 
horizontal arrangement must equally be 
used in preference for the lower limbs. 


These two arrangements complement 
each other, therefore, and in combination 
they make possible, without loss of time. 



Fig. 4. 


the making of stereograms of all parts of 
the skeleton and of the viscera. 

I recently went to Berlin and saw how 
an apparatus, because of its fragility, 
vibrated during the taking of the second 
film and had to be taken off the market. 
The big firm of Siemens recently built an 
apparatus for teleroentgenography based 
on the principles of telestereoroentgeno- 
gram and hyperstereoroentgenography 
which I have discussed. 

This appaiatus comprises two tubes. 
The changing of the films is done by an 
electric motor which rolls up the film 
between the two exposures. 

SIEMENS-REINIGER-VEIFA APPARATUS 

This apparatus has three important 
drawbacks : 

1. It requires a rather long time before 
the filament of the second tube emits a 
sufficient number of electrons to permit 
roentgenography of high intensity. 

2. On the other hand, the electric motor 
provided to roll the film imparts a vibration 
which is prejudicial to clear detail in the 
films. , 
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3. Finally, two intensifying screens have 
to apply themselves exactly over the whole 
surface of the film at the very moment of 
the .v-ra3' exposure, and this condition is far 
from being realized in practice. In practice, 
it has likewise been noticed that the tube 
shift of 8 cm. provided in the first place 
was insufficient; and, in these new models, 
the tube shift can reach 12 cm. 

BRAUER APPAR.ATUS 

The firm of Brauer at Frankfort-on-the- 
Main is likewise undertaking the produc- 
tion of a rapid automatic apparatus for 
stereoroentgenographj- based on the same 
principles. I saw this apparatus function at 
Chaoul’s in the service of Sauerbruch at 
the Charity Hospital in Berlin. This 
apparatus, of which the second model has 
appeared, does not 3'et give me complete 
satisfaction. First of all, it is impossible 
to center the tube during the fluoroscopj’’ 
previous to roentgenographing the part 
under observ^ation. This condition, which 
we ascertain from the advice of Dr. A. 
B^clere, is of prime importance if we want 
to get the maximum of results in stereog- 
raphy. Secondl}’- in this apparatus, the 
tube shift is limited to 16 cm. Thirdl}' on 
the other hand, the perpendicular shift 
adopted demands several preliminary 
mechanical adjustments which are imprac- 
tical within the desirable limits of technic 
for the exposure of films of the stomach, 
the duodenum and the large intestine. 
Moreover, in spite of the appearance of this 
new German apparatus, some roentgen- 
ologists in Germany emploj'^ French 
apparatus in their institutes and hospitals. 
In the latest and most modern hospital in 
Berlin, that of Neukoelln, the author’s 
apparatus functions with the apparatus 
of Koch, Sterzel and Dresde, with six keno- 
trons connected according to the method of 
Graetz, able to deliver 2,000 ma. at the 
poles of the tube. 

For purposes of record only, mention 
will be made of American apparatus with 
which the reader may be acquainted, but 
which presents the important defect of 


not permitting one to center fluoro- 
scopically and bringing the pathology into 
observation before the exposure of. the 
films. I will not describe in detail the 
technic of the making of the films. Those 
who are interested in this question may be 
able to come to the laboratories of the 
hospital of the Hotel Dieu of Jeanne d’Arc, 
where every morning between ten and 
eleven, thcN* will sec the making of stereo- 
grams according to all the methods that I 
have pointed out. For purposes of obser- 
vation, however, the following remarks 
may be useful. The making of telestereo- 
grams of the cranium and the sinuses of the 
face should be made at i m. 10 at about 
100 kv. peak and 25 to 50 ma. in the tube, 
the quantity of electriciU' varying accord- 
ing to the incidence, — around 100 to 200 
ma.-seconds for the profile. In these cases, 
an average intensitj' of 25 to 50 ma. is 
sufficient and the amount of tube shift 
averages 12 cm. for the profile, 10 cm. 
for the face, 8 cm. for the base. 

Pulmonary work for tele- and stereo- 
grams should be carried out at i m. 60 
average. The average intensity* in the 
tube should be above 50 ma. to obtain 
sufficient clearness. A tension of 118 kv. 
peak, 5 ma.-seconds, will be sufficient to 
obtain a definite and contrasted film. The 
amount of tube shift according to our 
formula will be 20 cm. average and may^ 
varj'' according to the thickness of the 
patients between 16 and 24 cm. 

For teleroentgenogram and stereoroent- 
genograms of the heart, the focal distance 
that gives the least amount of deformity^ is 
2 m. 50. The intensity of the current ought 
to be brought up to between 70 and 100 
ma. Under 125 kv. peak, the duration of 
the exposure can be reduced to 7 ma.- 
seconds on the average. The amount of 
tube shift can then be brought to an aver- 
age of 30 cm. to obtain a plastic effect 
allowing a perfect dissociation of the 
several anatomical planes. 

The whole skeleton of the limbs will give 
a good relief at i m. 10 focal distance. For 
stereograms of the hand and the fingers, a 
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tube shift of 24 cm., those of the wrist, the 
elbow and the tibiotarsal 20 cm., those of 
the knee and the shoulder 16 cm. 



EXAMINATION OF STEREOGRAMS 

That it is not sufficient to obtain perfect 
stereograms presenting all the desirable 
conditions of fineness, contrast and defini- 
tion, one must learn in addition, to examine 
them correctly. 

In the first place the films made when 
the' tube is to the right of the center should 
be examined with the right eye and those 
made when the tube is to the left should 
be examined with the left eye. If we do not 
do this we get the effect of an inverse relief 
which is pseudostereoscopic, and with 
mirror stereoscopes we might be led into 
error by placing a lesion to the right which 
might actually be located to the left. 

In our apparatus this error is avoided 
by the marking of the cassettes with a 
metallic letter. 

I. Direct Examination of Large 
Films. This examination is carried out 
with the aid of two types of stereoscopes, 
mirror stereoscopes and prism stereoscopes. 

First, mirror stereoscopes differ accord- 
ing to the number of mirrors. 

(a) The type with a single mirror of the 
Pigeon type, of which a model is made by 
Gaiffe-Gallot-Pilon, through the courtesy 
of Professor Hirtz, is good for small sized 
stereograms up to 24 X 30 cm. (Fig. 5). 
It is composed of two negatoscopes joined 
like the leaves of a book. A central mirror 
movable around a vertical axis allows an 


orthoscopic or pseudoscopic view according 
to its orientation (the direction of the 
rays). 

I' 

i» 

I « 
i I 



(b) The two-mirror stereoscope of the 
Wheatstone (Fig. 6) type, models thor- 
oughly well made by Victor, Wappler, 
Gaiffe, etc., is composed of two negato- 
scopes on which the films are placed, care 
being taken to reverse them because of the 
reflection of the mirrors. At the optical 
center of the apparatus is placed a double 
set of metallic mirrors allowing the fusion 
of the images and their reconstitution. 
Each mirror constitutes an independent 
optical system and forms an angle with a 
variable opening regulated by a micro- 
metric screw. A second screw governs the 
inclination of the optical sj^stem around a 
horizontal axis. Two observers can easily 
study a stereogram. 

This stereoscope, therefore, is the best 
fitted for hospitals, clinics, and particularly 
central roentgen laboratories both because 
of its excellent optical result as well as for 
the facility it allows of double observation. 
In America and in England, all the hospital 
roentgen departments possess a Wheat- 
stone stereoscope. 

(c) A stereoscope with four mirrors of 
the Helmholtz type, of which Siemens 
built a good model, is especially used in 
Germany. Its optical result is hardly 
inferior to the Wheatstone stereoscope, 
but it is a less cumbersome apparatus. 

PRISM STEREOSCOPES 

The large sized stereograms can like- 
wise be studied directly by placing them 
alongside each other in a large negato- 
scope. The excellent model of Dr. Belot 
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is perfectly convenient for small sized 
films up to 24 X 30 cm. For the large sizes, 
30 X 40 cm. and 36 X 43 cm., it is neces- 

G D 



Fic. 7. 


sary to use two pairs of negatoscopes. The 
type built by Kolen is especially conven- 
ient, thanks to the intermediary set which 
facilitates the centering and the fusion of 
homologous points. Observation can, there- 
fore, be carried outwiththeaid of binoculars 
of different types. First, the stereo- 
telescope of Mattey, the oldest in time, 
was built primarily for the observation of 
stereoscopic projections. The conditions 
under which the examination is carried out 
are good for stereoroentgenographic films 
of large size. This apparatus is composed of 
two biconvex lenses with variable sepa- 
ration to which have been added two 
biconcave lenses which function as the eye 
piece and serve for enlarging and drawing 
images nearer. It is therefore a combination 
of the stereoscope and of Galileo’s tele- 
scope (Fig. 7). 

The biconcave lenses which constitute 
the objectives are not placed in the same 
optical axis as the eye pieces. Their 
separation is greater so that the biconvex 
lenses work like prisms and become images 
each in the opposite sense. The regulation 


is somewhat delicate because of two 
adjustments of the eye pieces and the 
movement of the objectives. 



Fig. 8. 


It is likewise necessary to keep the 
apparatus exactly horizontal. The plastic 
effect is well realized and the image is 
seen, not reversed, twice as bigas normally; 
but one must examine the films at a distance 
greater than three times the height, or i m. 
30 minimum for a film size of 36 X 43 cm. 

Secondly, orthoscopic, and pseudoscopic 
stereoscopes have been made by Richard 
according to the directions of Colardeau, 
Professor of Physics at the Lycee RoIIin. 
In the orthoscope the eye piece consists of 
a prism of 10° and in the pseudoscope a 
prism of 3°. In these two apparatus, a 
system of joined diaphragms allows the 
separation or the bringing together of the 
openings symmetrically in relation to their 
axis. 

By standing at about i ra. 30 for the size 
of 36 X 43 cm., one gets a good plastic 
effect; and one can study the films without 
displacing them, both anteroposterior and 
posteroanterior. 

PRIS.M BINOCULARS 

These are binoculars of the shape and 
appearance of opera glasses (Fig. 8). 
They consist essentially of two prisms 
whose bases are turned towards the axis 
of the apparatus. 

The eye pieces consist ordinarily of flat 
pieces of glass or of biconvex pieces of glass 
dioptrics in certain particular cases when 
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it is necessary to study a film in greater 
detail. The regulation is done very simply 
by means of a single knurled screw placed 
in the middle of the apparatus. Exami- 
nation of large films is carried out at less 
than I m. which allows one to place the 
two negatoscopes before one on a desk, 
for example, to study the films, holding the 
binocular in the left hand Avhilst making 
notes with the right. It is very possible to 
center the binocular over the various parts 
of the films. 

It is our opinion that this is the best 
apparatus for the radiologist or the prac- 
titioner for it allows a very rapid exami- 
nation of stereoscopic films without fatigue. 
Its low price and small size and its lightness 
will popularize its use since it can be easily 
carried from laboratory to laboratory. It is 
doubtless the stereoscope of the future. 

11. A Study of Reductions. The 
examination of stereoscopic reductions is 
carried out in diflerent ways; first, with the 
aid of a hand stereoscope of the Brewster 
type, of which there are numerous models 
(Mattey built more then 400 of them). 
These stereoscopes are simple, practical 
and widespread in use because of the wide 
diffusion of photographic stereoscopy 
which has a tendency to supplant flat 
photography more and more. 

The optical system of Brewster’s stereo- 
scope consists of two prisms with convex 
surfaces drawn from two thick lenses, 18 
cm. focal distance, and whose base rests 
on the lateral parts of the instrument. The 
reductions are placed in a groove behind 
which there is a frosted glass. A vertical 
board allows either eye to see only the 
view which it is supposed to see. The 
focusing is done by varying the distances 
that separate the reducing prisms. 

This stereoscope, of the so-called Mexi- 
can type, is very low priced, and can be 
recommended to patients and doctors for 
the study of small stereoscopic films. There 
are also other stereoscopes in which the 
prisms have been replaced by lenses and 
which have a focusing device for the eye 
pieces, the variations of which can be 
made with very great exactitude. This 


apparatus consists of a box opaque to the 
rays of light and is devised to eliminate 
parasitic images and outside light abso- 
lutely. 

These stereoscopes are therefore more 
exact and have a better plastic effect than 
the preceding apparatus. They are, there- 
fore, serviceable for hospitals and doctors 
who do not possess large stereoscopes and 
who desire to study with exactitude the 
stereoscopic reductions of the roentgeno- 
grams of their patients. 

A DIRECT EXAMINATION OF THE REDUCTIONS 
WITHOUT A STEREOSCOPE 

But the best stereoscope and the sim- 
plest is our own visual apparatus, for with 
both eyes we habitually perceive the relief 
of objects and very little training suffices 
in order to perceive in relief two stereo- 
scopic images. A slight muscular effort 
analogous to a trial strabismus allows the 
convergence of the optical axes and the 
perception of the relief. 

At the beginning, it is good to practice 
with the aid of a piece of cardboard 40 cm. 
long so that each eye can see only the 
element which is destined for it. You can 
see the two images approach progressively 
and then fuse together; it is sufficient 
to keep a film exactly horizontal in order 
to keep homologous points at the same 
height. That is the way we study our 
stereoscopic reductions. It is the quickest 
and best procedure. 

At the present time, we can classify the 
methods proposed up to now for getting 
good stereoscopic projections into two 
classes: first, projections with super- 
imposed images where the two images 
respectively destined for the right and the 
left eye are projected together on the 
screen in such a way that each of them 
comprises the whole of the surface of the 
screen. Thus, the two images cover each 
other. Since they are not identical, they 
cannot superimpose themselves in their 
entire outline; hence a confused con- 
traction results from their coexistence. 
^^'hence the final result will be extracted 
only as each eye sees but the one image 
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destined for it. This selection of images 
can be obtained in three different ways. 

(a) By the eclipsing apparatus designed 
b3' Mrs. Charles Dupuis and W. Schmidt, 
D.p. This apparatus is based on the well- 
known property" of the persistence of 
luminous impressions on the retina. The 
two images projected on the screen are 
onij' lighted up at very close intervals bj' 
means of a rotator turning at high speed. 
Before each observer a second screen 
animated by movement strictly' s^mchro- 
nous with the first, allows each eye to select 
the image destined for it. This apparatus 
gives a very beautiful relief with alter- 
nations of 30 or 40 per second and if we get 
a verj’’ high stability of the images without 
a disagreeable jarring produced b^' certain 
projectors, this process seems to us espe- 
cially favored for cinematographic projec- 
tions in relief. 

(b) Apparatus with networks whose 
principle was studied out bj^ Estanave are 
very interesting from the theoretical point 
of view but do not give practical results 
since the observ'^ers have to occupj^ a very 
definite position varying within verj' nar- 
row limits. 

(c) Apparatus with continuous illumi- 
nation. The selection is obtained bj*" the 
procedure of anaglyphs of which we have 
alreadjr spoken. 

PROJECTION WITH A SPECIAL LANTERN 

There is on the market a whole line of 
small lanterns which enable the obtaining 
of projections in relief. By this procedure 
before a small audience, the firm of 
Georges Richard and the firm of Gaumont 
built models which allow projection of the 
use of 434 X 6 cm. and 6X13 cm. under 
good conditions. Mattej'^ has just built a 
model particularly interesting for radiolo- 
gists which allows the projection of all the 
stereoscopic sizes from 4M X 6 cm. to 
8H X 17 cm. This apparatus, which I was 
able to examine, works better on our 
regular electric lighting circuits. The best 
lantern at the present time for projecting 
anaglyphs in a vast amphitheater is, in our 
opinion, the one produced by Gaumont 


according to specifications of Gimpel and 
Touchet. The principle is based on the pro- 
cedure of Almeida and two complementary 
color screens are interposed in the path of 
luminous raj^s. They allow the projection of 
two elements of the stereoscopic pair in two 
colors, one green and the other red. Mr. 
L. Gimpel has shown b\- his very interest- 
ing work that he was not indifferent to 
choosing such a pair which are com- 
plementarj' to each other and that one was 
to take account of the phj'siological effect 
of the colors on the retina. The best result 
is furnished b}’’ blue-green and red-orange 
screens whose preparations are made with 
the aid of a mixture of Hoechst and 
Tartrezine and carmine-blue for the first 
and a mixture of eosin and Tartrezine for 
the second. 

The projection is examined with the aid 
of selective binoculars in such a way that 
each ej'e can see onlj- the element destined 
for it. 

The luminous source must be very 
intense because of the absorption of the 
screens in a room of large dimensions. It 
is necessary’- to have at one’s disposition 
an arc of 40 amp. This point, which should 
be emphasized, is of very great importance 
and should draw the attention of doctors 
who desire to do stereoscopic projections. 
Indeed, after having used the same appa- 
ratus, the same operator and the same 
views at two meetings, one on Seine Street 
at the Medical Societ}' of the Hospitals and 
the other in the Amphitheatre of the 
Hotel Dieu in Paris, I found the quality 
of the projection to be infinitely superior 
in the latter hall. The variation depended 
principally' on the different electrical energy 
available. 

The arc of the lantern is placed in the 
center of a large special condenser com- 
posed of four lenses of which two are 
placed so as to receive the bundle of 
essentially' parallel .v-rays and divides them 
into bundles which are gathered up by' each 
one of the objectives. 

The stereoroentgenographic reduction of 
the size 8 X 16, 8 X 13 or 43 X 107 cm. is 
placed in a frame which allows the ray's to 
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pass behind the colored glass. There is, 
therefore, no modification or coloration 
intended for it and the view can serve as 
we have already said, for two purposes: a 
direct examination with the stereoscope 
and with projection, which is a valuable 
double advantage. The objectives of the 
lantern present arrangements which allow 
the superimposition of images in the rear 
planes. The body of the chamber possesses 
a backward and forward movement which 
allows the utilization of objectives whose 
focal distance vary between 1 50 and 400 mm. 

This manner of projection, which utilizes 
ordinary stereograms on glass, constitutes 
one of the best procedures for every pos- 
sessor of a collection of stereoscopic 
apparatus. 

The Projection of Vicxvs in Relief with 
the Ordirimy Projection Lantern. For those 
who do not belong to this category, there 
exists another method which has the 
advantage of not requiring the use of the 
special lantern. It consists in preparing 
pigmented anaglyphs in which the two 
perspectives previously printed in orange- 
red and greenish blue will be super- 
imposed on every film and can thus be 
examined either individually or in a pro- 
jection with any lantern, on condition, of 
course, that we use the selective binoculars. 

This means presents another advantage, 
that of being able to utilize a dimension 
greater than the small stereoscopic form 
imposed by the medial separation of the 
eyes and of allowing one to discover more 
details in an image reduced only to a size 
of X 10 or better still, 9X12 cm. 

Up to very recently, the preparation of 
images in colors was complicated and 
uncertain. Let us recall briefly the long 
and costly pinatyphe procedure of the 
fixing of silver images of Dr. Traube and of 
Abbe Tanleigne, whose first applications 
to roentgenography are due to Dr. d’Hal- 
luin. This method necessitated twelve 
difl'erent operations, at the end of which it 
was impossible to bring the least correction 
of a defective correlation. At the Third 
Congress of Industrial Chemistry, Mr. 


Seyewetz presented a very complete study 
of the diverse procedures allowing the 
transformation of the silver photographic 
image into a fixer capable of fixing certain 
colors properl3^^ 

From this study, it was evident that the 
sulphur cyanide of silver process which was 
prepared by the Lumiere Company under 
the name of “panchromogenous developing” 
was the one that gave the best result. Its 
use is very simple since it requires only 
two baths or four operations with the 
washings. It offers, moreover, the very 
appreciable advantage of being susceptible 
to corrections when the tint obtained 
presents any defect. Mr. Leon Gimpel used 
this method of fixing for the preparation 
of anaglyphs which he presented to the 
French Photographic Society on June 28, 
1929. The colors used are composed of a 
mixture of a certain proportion of 3’^ellow to 
red and to blue in such a wa}" as to obtain 
an orange red and a greenish blue com- 
plementary to each other. 

It is a question of choosing from the exist- 
ing procedures the one that best answers 
the needs of the projection of stereo- 
roentgenograms: firstly, if one can take 
roentgenoscopic monochromes b}' reduc- 
tion, and this is perfectly possible, apply 
the procedure of Ducos Du Hauron; one 
will need a lantern of onljf average lumi- 
nous power and glasses of tinted gelatine. 
Secondl}^ if one can use onl}^ reductions in 
black, since light is never lacking now, the 
procedure of Almeida, which is the most 
simple, and the lanterns of Gaumont and 
of Mattej^ are indispensable. The author 
prefers the apedloscope of Bellieni in 
its present form, given it by Massiot, and 
this for two reasons: One can project the 
stereoscopic pair directly’ from the normal 
fromSJI X i7> 8 X 16, 6 X 17, or 45 X 107 
mm., such as it exists for direct vision and 
without uncoupling it. We use a single 
lantern provided its condenser has a 
sufficient diameter. This same lantern 
eventuallj’ lends itself for projecting ordi- 
narj’^ roentgenograms. 

* See Bull. French Photographic Soc., September, 1925. 
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I N a disease so chronic as tuberculosis, 
so insidious in its onset, so obscure in 
its early manifestations and so slow, 
in its progress, there are many pathological 
problems which are difficult of elucidation. 
One of the most interesting and important 
of these problems is that which deals with 
the spread of the disease, its entrj- into the 
bod}'' and its dissemination to distant 
parts from the primary focus. In patients 
with bone tuberculosis, this is a subject 
of importance, though unfortunately it 
has been nearty completely overlooked. 
Some details of the present state of our 
knowledge in this matter may therefore 
be of value. For too long a time has it 
been customary to regard tuberculous 
lesions of bone as isolated examples of the 
disease. Tuberculosis of the hip, for ex- 
ample, has been looked upon as tuberculo- 
sis of the hip and nothing more. In reality 
it is but the local manifestation of a more 
or less generalized disease. To treat the 
disease of the hip alone is to treat the 
patient inadequately. We must have some 
knowledge of the place the diseased hip 
occupies in the pathological chain before 
we can plan treatment properly. 

The sequence of events which leads to 
the establishment of bone tuberculosis 
can best be studied in children. In them 
the disease is of relatively short duration. 
It is obvious that when tuberculosis of the 
hip is found in a five-year old child the 
whole course of the disease from the first 
contact with tubercle bacilli to the produc- 
tion of the bone lesion must have taken 
place within that five years and probably 
within a considerably shorter period of 
time. It is not a matter of great difficulty 
to scrutinize the whole period of the child's 


life and the whole of its surroundings in an 
attempt to find the source from which its 
infection arose. This is the more easj’’ since 
the early years of life are spent in contact 
with a limited number of individuals. For 
practical purposes the only contacts with 
the world have been with members of the 
immediate family. The number of potential 
sources of infection is limited and search 
for the source is easj' and successful in a 
high percentage of cases. In adults the 
search for the source of the primar}- infec- 
tion is more difficult. The onset of the 
infection from which the^'^ suffer in adult 
life may have occurred so manj’- j'^ears 
previousl}^ that search for its origin is 
hopeless. In adults too the progress of the 
disease is not the simple picture seen in 
children. The latter are meeting tubercle 
for the first time. Their defense mechanism 
is of a relativel}’ simple type. The disease, 
if it progresses, marches from organ to 
organ in a manner which can be followed 
with relative ease. In adults we frequently, 
indeed usually, have to deal with fresh 
infections implanted in individuals who 
alread}' have a high resistance against 
the disease. Exacerbations of old foci, and 
elaborate defense mechanisms which tend 
to localize the disease in the area of pri- 
mary invasion, render the picture complex. 
The pulmonar}- lesion of adults, for in- 
stance, is entirely different from that of 
children. What follows, therefore, is based 
chiefly upon knowledge gained in the 
study of tuberculosis of bone in children. 

Children become infected with tubercle 
bacilli from one of two sources: from human 
beings with open pulmonar}’^ tuberculosis 
and from the infected milk of tuberculous 
cattle. As far as I have been able to deter- 
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mine, from personal observation, neither 
form of organism has a special predilection 
for bones. The incidence of either form of 
infection in bone lesions varies with the 
incidence of the two forms of infection 
in the children of any community. There is 
no special association between bovine 
organisms and bone lesions. Organisms 
from both sources infect patients and 
invade bones in the same way and with 
the same ease. The great majority of cases 
are of human origin. The incidence of 
bovine infection varies in different coun- 
tries and indeed in different parts of the 
same country. Nevertheless in &yexy 
community the question of bovine infec- 
tion is important since no form of tuber- 
culosis is so readily prevented as that due 
to infected milk. Unfortunately, the in- 
vestigation necessary to determine the 
incidence of bovine tuberculosis in any 
particular community, is tedious, pro- 
longed and expensive. Hence we have 
been prone to rely upon statistics com- 
piled elsewhere, chiefly from European 
sources. These realty have no bearing 
upon the problem of communities on this 
continent. That 50 per cent of Edinburgh’s 
tuberculous children are suffering from 
bovine tuberculosis has no application to 
the problem here. Each state or province 
needs to compile its own statistics. Only 
by this means will accurate knowledge 
be acquired, and only accurate knowledge 
can lead to adequate control. For the 
Province of Ontario, the incidence of 
bovine infection in the surgical tuber- 
culosis of childhood is approximately 15 
per cent. Such cases all come from homes 
or communities where raw milk is con- 
sumed. To date none have been discovered 
in cities where adequate pasteurization 
is carried out. An example of the latter 
centers is the City of Toronto, where for 
many years pasteurization has been en- 
forced by law. At the present time 10 per 
cent of the raw milk coming to the dairies 
contains tubercle bacilli. In spite of this, 
not a single case of bovine infection has 
been discovered during the past five years 


in which an intensive study of the nature 
of tuberculous infections has been made. 
The importance of these observations lies 
in the ease with which bovine tuberculosis 
could be entirety eliminated. The pains- 
taking establishment of tuberculous free 
herds would probably be the best means 
of attaining this end. But until that day 
is reached, pasteurization of milk offers a 
simple and certain means of eliminating 
bovine tuberculosis. I know of no simpler 
measure for wiping out 15 per cent of 
childhood tuberculosis. 

Whether the patient be infected with 
human or bovine organisms the pathway 
of invasion is the mouth. Bovine organisms 
are swallowed with tuberculous milk and 
human organisms are breathed in on drop- 
lets of infected sputum with the inspired 
air. Within the body there is probabl}’^ no 
essential difference in their action so that 
we may abandon any distinction between 
them. From the mouth, the actual invasion 
of the tissues takes place along one or 
more of three main pathways, (i) The 
bacilli ma}’ pass with the inspired air to 
the lungs where they are deposited in the 
alveoli and there set up the first focus of 
tuberculosis. (2) They may be swallowed 
and after passing through the stomach 
may invade the intestinal mucosa. (3) 
They may be deposited upon the naso- 
pharyngeal mucosa and upon the tonsil 
and there produce primary foci of tuber- 
culosis. Tubercle bacilli of the human 
type give rise chiefly to the pulmonar}^ 
lesion, since they are air borne. Bovine 
lesions are chiefly responsible for the 
intestinal lesions because they are food 
borne. Both forms may give rise to ton- 
sillar tuberculosis. 

Wherever the tubercle bacilli may have 
been first deposited (lung, intestine or 
tonsil) there they set up the characteristic 
tissue reaction which gives rise to a tu- 
bercle. This is the primary focus. The dose 
of tubercle bacilli may be so small and the 
natural resistance of the patient so high 
that the infection is stamped out before 
it has an opportunity to spread further. 
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This probably is a rare event. More 
frequently the disease spreads, not bj^ 
centrifugal expansion of the primary focus 
but by way of the lymph stream. In the 
childhood type of tuberculosis of which we 
are speaking, the primary focus remains 
small. Rarely does extensive involvement 
of lung or tonsil or intestinal mucosa 
occur. These are characteristics of the 
secondary invasions which occur during 
adult life. In childhood the spread of the 
primary focus is characteristically lym- 
phatic. Tubercle bacilli leave the primary 
tubercle and pass in the lymph stream to 
the nearest lymph gland. There they are 
filtered out and there they set up fresh 
foci of tuberculosis. From this glandular 
focus the disease spreads, again by waj- of 
the lymphatics, to the next gland in the 
chain. By a series of such steps the infec- 
tion spreads from gland to gland until 
the whole of the lymphatic chain draining 
the area of the primary focus becomes the 
seat of a tuberculous process. In this 
fashion there arises mediastinal adenitis 
when the primary focus is in the lung; 
mesenteric adenitis when the primary 
focus is intestinal, arid cervical adenitis 
when it is tonsillar. By this time sufficient 
resistance against the disease may have 
developed to permit its complete eradica- 
tion. Cure at this stage probably represents 
the type of tuberculous process through 
which the majority of us have uncon- 
sciously passed. On the other hand, the 
patient’s resistance may only be sufficient 
to wall up the tuberculous disease behind 
mats of fibrous tissue where it lies latent, 
to flare into activity at some later date, 
when fatigue or intercurrent disease has 
lowered the patient’s resistance. 

In still other cases the disease continues 
to spread. Tubercle bacilli pass in the 
lymph from gland to gland until finally 
they reach the blood stream by way of the 
thoracic duct. More rarely the blood 
stream may be invaded directly by the 
rupture of a caseous gland directly into 
a blood vessel. The invasion of the blood 
stream and the establishment of a tubercu- 


lous septicemia permits the dissemination 
of the disease to distant parts of the body. 
The numbers of organisms reaching the 
blood stream may vary within the widest 
limits, from the overwhelming infection 
which rapidly leads to death from miliai^' 
tuberculosis, to the isolated organism 
which is quickly disposed of by phagocy- 
tosis. In this consideration of the origin of 
bone tuberculosis the heavier infections do 
not concern us. They lead to the production 
of such myriads of new foci in all parts of 
the bodj' that death quickly intervenes 
from miliar}' tuberculosis or tuberculous 
meningitis. Such heavy blood stream infec- 
tions probably are relatively uncommon. 
It is likel}' that the less intense tuberculous 
septicemias commonly occur during the 
active stage of most cases of tuberculosis. 
From time to time, scattered showers of 
tubercle bacilli reach the blood stream fiom 
the primary focus or from its accompan}'- 
ing adenitis. In ordinary circumstances, it 
is probable that these scattered invaders 
of the blood stream are effectiveh* disposed 
of by phagocytosis by the reticuloendo- 
thelial system. Occasionally, however, an 
organism or a group of organisms manages 
to gain a foothold in the tissues and there 
set up a fresh focus of tuberculosis remote 
from the primary source of the disease. 

That blood stream invasion does occur 
during tuberculous infection is capable of 
direct proof. Several observers have re- 
covered tubercle bacilli from the blood 
of certain cases of bone tuberculosis; one 
reports the incidence of positive blood 
cultures to be as high as 50 per cent. I 
have not found the organisms in the blood 
with anything like this frequency but in 
the examination of a comparatively small 
number of blood specimens I have twice 
recovered tubercle bacilli. One specimen 
came from a patient seriously ill with 
several foci of tuberculosis. He died 
shortly after the positve specimen of blood 
was obtained. The second was obtained 
from a patient with sacroiliac tuberculosis 
during a period when he was developing 
fresh bone foci. It is somewhat strange 
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that this examination of the blood is not 
more frequently carried out. 

Amongst the most common of the 
hematogenous foci of tuberculosis, which 
result from this invasion of the blood 
stream, are those lesions of bones and 
joints which are grouped together under 
the heading of surgical tuberculosis. Tu- 
berculosis of the spine and other forms of 
bone tuberculosis arise by Invasion of the 
bone from the blood stream. It follows, 
therefore, that every patient with a focus 
of bone tuberculosis must be suffering from 
at least one other focus from which the 
blood stream has been infected. This is 
true, though it is commonly overlooked. 
A proper search in most of such patients 
will reveal evidence of the primary focus. 
In the majority of cases this will be a 
pulmonary lesion with its concomitant 
mediastinal adenitis. Less frequently, the 
primary focus will be found to be tonsillar 
or intestinal. Since the primary focus 
usually is inconspicuous and since its 
accompanying adenitis, on the contrary, 
is a prominent feature, the presence of the 
primary focus often must be deduced 
from the demonstrable adenitis. X-ray of 
the chest will reveal mediastinal adenitis 
when the primary pulmonary focus is so 
small as to be undiscoverable except by 
post-mortem examination. Similarly, tu- 
berculous cervical adenitis may be accepted 
as evidence of a primary lesion in the tonsil. 
During the past five years it has been our 
practice to remove the tonsils of patients 
suffering from tuberculous cervical adenitis 
as a preliminary^ measure to removal of 
tuberculous glands. Examination of these 
tonsils by section and guinea pig inocula- 
tion revealed tuberculous lesions in more 
than 90 per cent. 

Patients suffering from bone tuberculosis 
display other evidences of the generalized 
nature of their disease. If there has been a 
blood stream infestation sufficiently heavy 
to produce one hematogenous focus, it is 
possible and even probable, that other 
foci have been laid down also. A careful 
search of such cases reveals this to be true. 


More than half of the patients who suffer 
from bone foci have multiple lesions of 
hematogenous origin, either in other bones 
or in soft tissues. As a rule, one bone lesion 
is conspicuous, the remaining hemoto- 
genous foci inconspicuous. Yet it is a 
common experience to see patients with 
one or more bone lesions and with a 
variety of soft tissue foci. 

Perhaps the most interesting of the soft 
tissue lesions which may accompany bone 
tuberculosis is tuberculosis of the kidney. 
It has not generally been recognized that 
tubercle bacilli can be recovered from the 
urine of such patients with remarkable 
frequency and that their presence in the 
urine indicates tuberculous disease of the 
kidney, even when no symptoms are 
present. One might expect to find tu- 
berculosis of the kidney more frequently 
amongst patients with bone tuberculosis 
than amongst patients whose disease is 
limited to the lung. Renal tuberculosis is a 
blood borne infection; therefore, it will only 
appear in patients who have sustained a 
tuberculous septicemia. Patients who have 
bone tuberculosis have passed through 
such a septicemia. Moreover, it has been 
of sufficient intensity to give rise to focal 
disease. With blood stream infections of 
this intensity, it is not unreasonable to 
suspect the concomitant occurrence of 
renal foci. Every person who is called upon 
to treat cases of surgical tuberculosis 
must have noted occasional cases of renal 
tuberculosis develop under their observa- 
tion. The incidence of these obvious cases 
is not great, but more careful examination 
will reveal that there are many cases of 
renal tuberculosis whose existence can be 
detected only by careful search. 

The problem of how frequently renal 
tuberculosis accompanies tuberculous bone 
lesions has seemed to us to be worthy of 
investigation. Consequently, for the past 
seven years a prolonged investigation has 
been carried out which has yielded some 
interesting results. Our procedure is to 
examine carefully for tubercle bacilli the 
urine of patients suffering from bone foci. 
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Urine is collected with aseptic precautions 
in sterile receptacles. Part of this is exam- 
ined chemically and stained smears are 
e-xamined for tubercle bacilli. The sediment 
from the remainder is inoculated into a 
guinea pig. At the end of eight weeks the 
guinea pig is examined and the report 
recorded. As soon as this report is recei\’ed, 
a second specimen is collected and dealt 
with in a similar manner. A series of such 
urinary examinations are carried out at 
intervals of two months as long as the 
patient is under observation. From each 
patient there is finally available a long 
series of urinary reports extending over 
eighteen months or two years, and in some 
cases as long as five years. 

In all, there have been examined b}" this 
method 43 adult patients and 67 children. 
Of the adult cases 16 (37 per cent) were 
found to have tubercle bacilli in the urine 
intermittently or constantly. Among the 
children, 9 (13.4 per cent) were similarly 
positive. For purposes of comparison a 
similar series of observations were carried 
out upon a number of tuberculous patients 
without bone and joint involvement. 
Among these patients (49 in number) 4 
(8.8 per cent) had tubercle bacilli in the 
urine. All 4 positive cases occurred in 
patients in whom gross invasion of the 
blood stream had taken place, as was 
evidenced by the presence of miliary 
tuberculosis or tuberculous meningitis. 

This unusually high incidence of positive 
urines from patients with bone tuberculo- 
sis commands attention. It is far in excess 
of that generally thought to occur amongst 
patients with surgical tuberculosis. From 
my own experience, it may be stated that 
5 to 10 per cent represents approximately 
the number of adult patients with surgical 
tuberculosis in whom frank renal tuber- 
culosis develops. In children, the incidence 
is much lower. Naturally the first question 
which arises concerns the significance of 
the tubercle bacilli in the urine. Do thej" 
arise from tuberculous lesions in the kid- 
ney, or have they been excreted by the 
intact kidney from the blood stream? 


Before answering this question, we must 
discuss briefly the nature of renal 
tuberculosis. 

The term “tuberculosis of the kidney” 
is commonly used to describe a clinical 
entity characterized by definite symptoms 
(frequency, urgency and pain), definite 
urinary findings (pyuria, hematuria and 
the presence of tubercle bacilli) and patho- 
logical changes in the kidney which are 
macroscopic and gross in extent. Almost 
invariably these patients come under 
observation because of their symptoms. 
Attention is not directed to their urinary- 
tract until frequenej-, pain and urgency 
lead them to consult a doctor. The symp- 
toms are bladder s3'mptoms and are due 
to involvement of the bladder in the dis- 
ease, either by the passage through it of 
quantities of irritating material or more fre- 
quently by actual extension of the disease to 
the bladder. As commonly used, therefore, 
the term tuberculosis of the kidne}^ really 
means tuberculosis which has commenced 
in the kidney but has now extended to 
the bladder and has given rise to symp- 
toms. Of the course of the disease from the 
onset of symptoms to its termination b}' 
operation or death, we are thoroughly 
familiar; but of the course of the disease 
from the time the first tubercle bacillus 
is implanted in the kidney until the in- 
volvement of the bladder gives rise to 
symptoms which attract attention to the 
ui inary tract we know almost nothing. 
We may term this the preclinical or silent 
phase of renal tuberculosis. Such evidence 
as is available leads us to believe that 
the silent phase is of long duration; that 
years elapse between the first invasion 
of the kidney and the extension of the 
disease to the bladder. 

If we assume, for the moment, that 
tubercle bacilli in the urine of patients 
with bone tuberculosis come from foci of 
renal tuberculosis, then a considerable 
number of these patients are still in the 
silent phase of the disease. Thus, of the 
positive cases in adults, 9 (57 per cent) 
presented none of the usual symptoms of 
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the disease and in children, 8 (90 per cent) 
were similarly free from symptoms. 

There remains the question as to whether 
tubercle bacilli in the urine indicate foci 
of tuberculosis in the kidney, or whether 
they result from an excretory bacilluria. 
Extensive investigation into this question 
leads me to the belief that excretory bacil- 
luria never occurs and that the presence 
of tubercle bacilli in the kidney urine indi- 
cates the presence of renal tuberculosis. 
The more important reasons for this 
belief are as follows; 

1. The assumption that the intact kid- 
ney can excrete tubercle bacilli or other 
organisms, or indeed any formed particles, 
is not based upon any facts. Indeed, all 
the experimental evidence available points 
to the opposite conclusions. The careful 
work of Helmholz and his associates 
demonstrated that organisms never ap- 
peared in the urine of an animal following 
their injection into the blood stream, unless 
they first produced foci in the kidney. 
The similar work of Medlar for tubercle 
bacilli indicates that the presence of these 
organisms in the urine of an animal follow- 
ing their injection into the blood stream 
always is accompanied by the occurrence 
of renal tuberculosis. No experimental or 
clinical fact has yet established the ability 
of the kidney to excrete organisms or 
formed particles of any kind. 

2. The tubercle bacilli when present in 
the urine of these patients are always 
accompanied by pus cells. The intensity 
of the pyuria varies greatly and often the 
number of leucocytes is small. There is a 
rough parallelism between the number of 
tubercle bacilli, the number of pus cells 
and the intensity of the symptoms when 
these are present. In every positive case, 
some pus was present. These must come 
from inflammatory foci, and it is fair to 
assume that they arise in foci of tuber- 
culous inflammation in the kidney. 

3. The kidneys of eight patients who 
had positive urines have been examined, 
either after operation or post mortem. 
In every case, tuberculous disease was 


found. In some, the lesions were of the 
usual caverno-caseoLis type, but in others 
the foci were small and sometimes few in 
number. The majority of the kidneys 
having small foci showed some evidence 
of healing. 

4. From several of the patients daily 
specimens of urine were collected for a 
period of two or three weeks and each 
sample inoculated into a separate guinea 
pig. In due course, all the guinea pigs 
developed tuberculosis, demonstrating the 
constant presence of tubercle bacilli in 
the urine. Were this due to excretion of 
tubercle bacilli by the kidney, it must 
necessarily have been accompanied by 
the constant presence of tubercle bacilli 
in the blood. Yet examination of the 
blood for tubercle bacilli b}' guinea pig 
inoculation was negative and the patients 
did not then and have not since presented 
any evidence of miliary tuberculosis. 

It may be assumed with reasonable 
certainty, therefore, that the piesence 
of tubercule bacilli in the urine of patients 
suffering from bone tuberculosis indicates 
the existence of renal tuberculosis. If 
this be granted, it is evident that renal 
tuberculosis occurs more frequently than 
has been suspected. This discrepancy 
is very marked in the case of children. 
During the ten j^ears ending in December, 
1926, there were admitted to the Hospital 
for Sick Children in Toronto 392 patients 
suffering from bone and Joint tuber- 
culosis. Amongst these, the diagnosis of 
renal tuberculosis was made once (approxi- 
mately 0.25 per cent). During the suc- 
ceeding eighteen months, careful examina- 
tion of the urine revealed positive samples 
(and presumptively renal tuberculosis) 
in 13.8 per cent of the cases. 

It is of interest to speculate upon the 
outcome of these cases. Will they progress 
to frank renal tuberculosis with symptoms, 
or do some of them undergo spontaneous 
cure? Too short a time has yet elapsed to 
answer these questions defmitelv, but 
evidence is accumulating which points 
to spontaneous cure in certain cases. At 
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any rate, several patients whose urine for 
a 3'^ear or more contained tubercle bacilli 
and pus are now fiee from these evidences 
of renal tuberculosis and are free from 
symptoms. It is commonly stated that 
renal tuberculosis once established steadil3- 
progresses to ultimate destruction of the 
kidney. But such statements are based 
upon the experience of genitourinarj’' 
surgeons, who first see the disease when in 
a comparative!}' advanced stage. When 
gross destruction has occurred, spon- 
taneous cure is not likelj' to occur. But 
it is otherwise with the earlj' symptom- 
free and probabi}' microscopic lesions 
which can be discovered b}' routine exami- 
nation of the urine. It is probable that 
we must revise our conception of the early 
pathologj' of tuberculosis. In this province, 
the surgeon dealing with bone tuber- 
culosis has an opportunit}' to gather data 
which frequently is denied the genito- 
urinary surgeon. 

SUM^LARY 

The occurrence of tuberculosis in bones 


and joints is but an incident in the dis- 
semination of the disease. It has been 
possible for it to occur because of the 
presence of tubercle bacilli in the blood 
stream. The blood stream in turn has 
been infected from some preexisting focus- 
of tuberculosis. By reason of its hematog- 
enous origin, bone tuberculosis is prone 
to be accompanied by other foci in bones 
and soft tissue which similar!}' have been 
infected from the blood stream. The 
more careful the search, the more numerous 
will be the lesions found. Renal tuber- 
culosis is particularly prone to accompany 
bone lesions. In the management of cases 
of bone tuberculosis, therefore, four things 
are incumbent upon us: (i) to determine, 
if possible, the outside source from which 
the patient was infected, (2) to find his 
primary focus, (3) to examine him care- 
fully and repeatedly for evidences of 
concomitant foci, including renal foci, 
and (4) to treat him as a patient who is 
suffering from generalized tuberculosis- 
rather than one whose only lesion is in 
the joint of which he complains. 
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SPONDYLOLISTHESIS 

WITH A REPORT OF FOUR CASES* 
Samuel Kleinberg, m.d., f.a.c.s. 

NEW YORK 


T he purpose of this communication is 
to report 4 cases of spondylolisthesis 
in which the dislocation of the fifth 
lumbar vertebra was evidently due to a 
congenital deformity of its posterior arch. 
In 2 cases there was a cleft in the pedicles 
with wide separation of the superior and 
inferior articular processes of the fifth 
lumbar vertebra. In the other cases the 
laminae were attenuated and abnormallj^ 
Jong. 

Intensive studies in the anatomy of the 
back and the pathology of lesions of the 
spinal column are gradually clarifying 
what, in the past, have been rather con- 
fused notions of certain spinal deformities. 
It used to be taught that spondylolisthesis 
was a deformity found only in women. 
In the last two decades many instances 
have been seen in men, and in them the 
lesion was frequently first recognized after 
an injury. Having treated some cases of 
spondylolisthesis in laborers, in whom the 
symptoms and the deformity appeared 
after a single severe trauma, I was for a 
time strongly under the impression that, 
in some cases at least, the lesion was purely 
traumatic, in the same sense that we speak 
of a traumatic dislocation of the shoulder 
or hip joint, the dislocation in the spine 
being made possible through a fracture of 
one or both sides of the neural arch. Dr. 
John Dunlap of Los Angeles in discussing 
Dr. Elsie Asbury’s paper on spondylo- 
listhesis reported 6 patients operated on at 
the Los Angeles General Hospital, in every 
one of whom the surgeons found a fracture 
of the laminae. No evidence was presented 
in this article to confirm these findings or 
differentiate them from a possible congeni- 
tal lack of fusion of the laminae. In view 
of the studies of Goldthwaite and Willis, 
the reports of Turner, Shore and Blairsford 
and my own recent observations, I have 
* Read before the Section on Orthopedic Surgery, 


been led to modify my conception 
of the etiology and pathogenesis of 
spondjdolisthesis. 

Ever since Thomas Dwight called atten- 
tion to the fact that the fifth lumbar 
vertebra had so many morphological varia- 
tions that he could not describe what 
constituted a normal fifth lumbar vertebra, 
many observers have recorded a large 
number of congenital lesions in the lumbo- 
sacral area. The most important of these in 
relation to spondylolisthesis is a congenital 
cleft in the pedicles due to lack of fusion 
of the superior and inferior articular proc- 
esses of the fifth lumbar vertebra on one 
or both sides. Normally there is only one 
center of ossification for each lateral mass 
of a vertebra. When this is split and there 
are two centers of ossification, the proc- 
esses developed from them may not fuse. 
As a result of this the superior articular 
process is attached to the vertebral body, 
the inferior articular process joins the 
lamina, and there is a variable space 
between these processes filled in by con- 
nective tissue. The laminae usually unite 
posteriorly to form the spinous process; 
they may, however, remain separate and 
unfused, resulting in an absence of the 
spinous process. In the latter condition 
the defect is distinctly visible in the 
roentgenogram. When these anomalies 
are present the vertebral body and the 
neural arch are held together only by liga- 
ments, and hence they may be separated 
by any injury sufficiently severe to tear or 
stretch the ligaments. When, in recent 
years, cases were said to be traumatic in 
origin, objection was raised on the score 
that the alleged accidents were not severe 
enough nor of a nature to cause a fracture, 
and that the lesion was, therefore, not 
traumatic. In the light of our present 
knowledge the etiology in these cases 
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becomes apparent. If the injury causes a 
laceration of the ligamentous tissues, a 
strong check is removed, and the super- 



Fig. I. Case i. Side view, showing prominence of sacrum 
and marked hollow in lumbar region. The back is 
flat. The prominence of the iliac crests is not visible 
in this view. 

incumbent weight of the trunk causes a 
sagging or dislocation of the vertebral 
body. This was evidently the mechanism 
of the dislocation in the first 2 cases here 
reported. 

An increase in the lumbosacral angle is 
another potent factor in the causation of 
spondjdolisthesis. There ma}" be combined 
with this a change in the shape of the 
superior surface of the sacrum. The upper 
surface of the sacrum may be convex and 
its anterior half slope downward and 
forward, as is distinctl}"^ seen in the lateral 
x-ray picture of my first case. In this 
anomalous condition the strains and 
stresses of the body weight tend, during 
ordinary occupation and without any 
single severe injury, to initiate a subluxa- 
tion of the last lumbar vertebra. 


An alteration in the plane of the lumbo- 
sacral joints would also favor subluxation 
of the fifth lumbar. We know that the 
articular processes of the lumbosacral joint 
vary a great deal in the shape, position 
and direction of their articular facets. 
The articular processes are frequently not 
symmetrical. The outline, size and general 
inclination of the joint on one side may be 
different from those on the other side. The 
plane of the articulation on either or both 
sides varies from the vertical to the hori- 
zontal position. Thus while in the normal 
state of the lumbosacral articulation a 
dislocation is not possible because of the 
relation of the articular processes of the 
fifth lumbar and sacrum, when the plane 
of the joint is altered so that it is oblique or 
horizontal, the processes can readily slip 
past each other. 

Dr. J. C. Edgar in his textbook on “The 
Practice of Obstetrics ” suggested long 
ago that the subluxation of the vertebral 
bodj* in spondylolisthesis may be due to 
an elongation of the laminae. In two of the 
present group of cases and in others I have 
studied, the lateral -v-ray film showed what 
did appear to be abnormally thin and very 
long laminae without any break in their 
bony continuity. More convincing proof 
is now offered by Dr. Brailsford of England 
who reports 5 cases and i specimen of 
spondylolisthesis. In all but one of these 
the laminae were elongated and showed no 
solution of continuity. He noted further 
that in the anteroposterior films the neural 
arch increased in width from the second 
or third lumbar down to the middle of the 
sacrum. This increase is due to a lengthen- 
ing of the laminae. The changed structure 
of the laminae is the result of a congenital 
malformation or perhaps a sequel to an 
injury during childhood. 

The relation of injurj^ to spondylo- 
listhesis is difficult to estimate accurately. 
In most of the cases I have seen the 
symptoms appeared directly after an 
injury. Dr. Elsie Asbury of Cincinnati, 
Ohio, in a study of 27 cases found that 
trauma played an important part in 23 of 
them. Most authors are agreed that 


New Series Vol. X, No. 3 


Kleinberg — Spondylolisthesis 


American Journal of Surgery 5“3 


trauma is a prominent factor in the that he could not run as fast as his comrades 
etiology of the majority of the cases. or as fast as he used to. During the summer 

When we consider spondylolisthesis as months he went swimming and apparently had 



Fig. 2a. Qisc i. Characteristic crcsccntic shadow of body 
of fifth lumbar vertebra in front of upper part of 
sacnim. Defect in neural arcli of fifth lumbar is 
clearly shown. 

occurring in an individual who is predis- 
posed to this lesion by reason of certain 
congenital bony maldevelopment or anom- 
alies, it is readily understood how a single 
severe trauma or a succession of injuries 
may operate in bringing about a true dislo- 
cation with motor and sensory disturbances 
and a variable degree of disability. 

CASE REPORTS 

Case i. Lionel S., fourteen years old, was 
referred to me in September, 1928 for pain in 
the lower part of his back, pain in his lower 
limbs and difficulty and awkwardness in walk- 
ing. He was apparently well until March, 1928 
when, while climbing up a hill, he stumbled 
and fell backward, striking the lower part of 
his back against a rock. He had onlj’^ moderate 
pain at the time and after a few days forgot the 
accident. He returned to school and finished 
his term. During March and April, 1928, he 
engaged in the usual exercises and games with 
his playmates. In May, however, he found 



Fig. 2 D. Case i. Anteroposterior view made at lower 
level than that sliown in preceding figure. Outlines 
have been purposelj’ emphasized by pencil to show 
more clearly defects in fifth lumbar and sacrum. 

backache only when he chanced to brush 
against someone, or somebody pressed against 
his back. He does not remember when his 
awkward gait appeared. Soon after the injury 
he began to have pain in the back of his lower 
limbs. The pain graduallj'' increased and 
recently became severe. The pain has always 
extended from his back down the back of both 
thighs and legs to the ankles. 

My notes of September 26, 1928 read as 
folloAvs: The boy is very tall for his age, thin 
and anemic. He walks without assistance but 
very awkwardly, swaying his pehds. There is a 
ver^'- peculiar deformity of his back as is seen 
in Figure i. His back is symmetrical. The 
sacrum and iliac crests are very prominent. 
Immediately above the sacrum the spine curves 
forward sharply, so that there is an exaggera- 
tion of the lumbar curve. The lordosis includes 
all the lumbar and the lower dorsal vertebrae. 
There is a reduction in the normal backward 
curve of the upper dorsal vertebrae, so that 
the patient has a flat back. There is exquisite 
tenderness upon pressure over the lumbosacral 
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area. The motions of the spine arc markedly 
restricted in all directions. There is no dis- 
turbance of sensation. The refle.xes are normal. 


) 



Fig. 3. Case i. Lateral view showing anterior dislocation 
of body of fifth lumbar, and interval between body 
and lateral mass of fifth lumbar. Axis of sacrum is 
nearly vertical. 

The roentgenograms are characteristic of 
spondylolisthesis. In the anteroposterior view. 
Figure 2, the upper 4 lumbar vertebrae have 
the normal outlines. The fifth lumbar is not 
above the sacrum. Instead, one sees a topical 
crescentic shadow in front of the first sacral 
segment. This is the body of the fifth lumbar. 
Immediately above the sacrum there is an 
elongated process of bone parallel with the 
upper border of the sacrum (Fig. 2 a). This, 
which I assumed to be the neural arch of the 
first sacral segment, proved, at operation, to 
be the malformed neural arch of the fifth 
lumbar vertebra. The outlines of the vertebrae 
were, for convenience, emphasized by pencil 
in the original film before copies were made for 
publication. In the lateral view (Fig. 3) the 
body of the fifth lumbar is seen to be displaced 
forward. There is a gap or cleft between the 
body and the lateral mass. It is noted also that, 
as Dr. Goldthwaite has pointed out, the axis 


of the sacrum is more vertical than in the 
normal individual. 

This patient has, therefore, an advanced 
degree of forward dislocation of the fifth lumbar 
vertebra. From the course of the boy’s illness, 
the chief element of which was progressive 
aggravation of backache and disability, we 
may conclude that the dislocation, made 
possible b}’’ the existence of a defect in the 
structure of the fifth lumbar, started at the 
time of the injury and gradually increased. The 
injury was but like a spark starting a flame. 
It caused a tear or stretching of the ligamentous 
tissues holding the bony elements. Subse- 
quently there was a progressive slipping of the 
vertebral bodj-- with the appearance of a 
deformity of the spine and nerve symptoms 
causing practically complete disability. 

In the hope that we might effect some meas- 
ure of reduction by favorable posture and 
traction, the patient was placed in bed, the 
thighs flexed and traction applied to the head 
and to the thighs in the direction of the axes 
of the femora as shown in Figure 4. Within 
several daj's the pain in the thighs and back 
and the tenderness in the lumbosacral area 
disappeared completely, and the boj’’ was com- 
fortable for the first time in several months. 
Upon palpation of the spine it was found that 
the lumbar area was flat instead of hollow. 
The depression above the sacrum was gone. 
From these obserxmtions it was hoped that the 
dislocation was partly reduced. The .x-ray pic- 
tures, however, showed that there was no such 
fortunate result. As the pain was relieved I 
concluded that the traction did remove pres- 
sure from the lumbar nen^es. 

The next step in the treatment was inevi- 
tably a spine fusion for the purpose of uniting 
the lower lumbar vertebrae to the sacrum, and 
preventing further displacement of the fifth 
lumbar vertebra. The stabilization of the entire 
lumbosacral area would tend to relieve the 
pressure on the nerves and the disabling pain. 

The operation was performed about three 
weeks after the patient’s admission to the 
Hospital for Ruptured and Crippled. The pos- 
terior arches of the second, third, fourth and 
fifth lumbar vertebrae and of the upper part 
of the sacrum were bared of periosteum. The 
pathological findings noted at the operation 
are represented in the accompanying sketch 
(Figure 5) made for me by the then House 
Surgeon, Dr. M. H. Herzmark, who assisted 
me. The fifth lumbar vertebra did not have a 
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spinous process. The laminae were not fused. Case ii. John McC., twenty-three years 
There was an interval between the two lateral old, came to 1113^ clinic at the Hospital for Joint 
masses of the fifth lumbar of at least a half- Diseases in December, 1929. His chief com- 



Fig. 4. Gise 1. Traction applied to head and lower limbs. This relieved pain in back and legs. 


inch. The posterior arch of the fifth lumbar 
vertebra was abnormally movable and the two 
lateral masses were movable upon each otlier. 
On the right side the lamina and transverse 
process were easilj'^ identified. On the left side 
the mass of bone exposed in the wound was 
evident^’- the posterior extremity of the lamina. 
The transverse process could not be found. 
Apparentl.y there was rotation of the vertebra 
as a result of which the anterior part of the 
lamina and the transverse process on the left 
side were so deepb”- placed that they did not 
come into view. The lateral masses of the fifth 
lumbar vertebra articulated with the sacrum. 
Beyond the articulations the lateral masses of 
the sacrum were visible for a distance of about 
a half-inch. There was a wide defect in the 
posterior arches of the first and second sacral 
segments. A large beef bone graft was inserted 
on the left side of the spine from the second 
lumbar to the third sacral segment. 

Eight weeks after the spine fusion the patient 
Avas discharged from the hospital wearing a 
Knight spinal brace. At present, one A'car and a 
half after the operation, he walks about com- 
fortabh* and has no pain. 


plaint was Aveakness of the back, and pain in 
the loAA'er part of his back and along the 
posterior aspect of the right loAA*er limb. His 
SA'mptoms came on graduallj" about a j'^ear ago, 
after he had engaged in lifting some heaAW 
AA^eights. This patient had seA'^eral scA^ere falls 
that probabb"- contributed to the present disa- 
bility. Three j'^ears ago he fell and Avas so 
seA'^erel}^ hurt that he Avas unconscious for ten 
minutes. On another occasion, in trjdng to saA'^e 
himself during a fall, he fractured his right 
foot. But the backache is onl}'- of about a year’s 
duration and is at present aggraA^ated b}’ anj’- 
strong muscular exertion. 

The patient is a j'-oung man apparentlj' in 
excellent general condition. He AA^alks AA'ithout 
assistance but aAvkAvardb'. His back is SAmi- 
metrical. The trunk is inclined foi'AA'ard and 
slightb'^ to the right. There is marked promi- 
nence of the sacrum and a holloAv aboA'^e the 
sacrum. The dorsal area is unusually flat. 
Flexion and lateral bending of the spine are 
free. HA'perextension is moderateh'' restricted. 
There is no tenderness to pressure oA'-er any 
part of the back. 

The lateral x-ray picture (Fig. 6) sIioaa’s a 
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marked forward subluxation of the fifth lumbar 
vertebra. The anterior surface of the body is 
three-fourths of an inch in front of that of the 



Fig. 5. Case i. Operative findings, a. Laminae of fifth 
lumbar with a avide gap between them. n. Facets of 
right lumbosacral articul.ation nearly horizontal, c. 
Facets on left side are vertical, d. Extremities of 
laminae of first and second sacral segments with 
large defect in neural arches. 

sacrum. The body of the fifth lumbar is wedge 
shaped, with the base corresponding to the 
anterior surface. The vertical diameter of the 
posterior surface of the body of the fifth lumbar 
is less than half of that of the anterior surface. 
There is a very wide gap between the pedicle 
of the fifth lumbar and its spinous process 
which remains alined with that of the first 
sacral segment. The upper lumbar vertebrae 
appear normal and are all displaced forward 
and alined with the body of the last lumbar 
vertebra. The upper surface of the sacrum is 
conve.x upward. The long axis of the sacrum 
is almost vertical. 

This is evidently a case of congenital spondy- 
lolisthesis, like the preceding one, in which 
there is a lack of fusion of the front and back 
portions of the laminae. The division is through 
the pedicle, the superior articular process 


remaining attached to the body, and the 
inferior articular process to the lamina. This 
is shown particular^' well in the .v-raj' picture. 

This patient had a number of accidents and 
injuries, an\- one of which might have caused a 
tear of the fibrous tissue uniting the segments 
of the neural arch of the fifth lumbar, predis- 
posing to the dislocation. The patient himself 
noticed that the “hollow” in his back increased 
after heavy lifting. As the deformity is getting 
worse the patient was advised to have a spine 
fusion. He has, however, refused consent and 
has continued to work despite his evident 
disability. 

Case in. Mrs. R. G., thirty-eight years of 
age, came to my clinic at the Hospital for Joint 
Diseases on May 8, 1929, complaining of pain 
in the lower part of her back. The pain radiated 
down tlie back of both thighs and the lateral 
surfaces of the legs. The pain is most marked 
in the morning. It disappears by noon, after 
which she can walk, work and attend to all of 
her household duties. The symptoms came on 
about six years ago without any known injury. 
The patient believes her backache due to her 
many pregnancies. Although she is only thirty- 
eight years old she has given birth to 9 children 
and has had several miscarriages. 

The examination of this patient is negative 
e.xcept for an increase in the lumbar hollow. 
The back is symmetrical. The spine is freely 
movable and the motions arc painless. There 
is no hollow above the sacrum and no sensitive- 
ness to pressure. There is no disturbance in the 
reflexes of the motor or sensory functions. The 
lateral x-ray picture (Fig. 7) shows an anterior 
subluxation of the last lumbar vertebra. The 
anterior border of the body of the last lumbar 
is at least one-quarter of an inch in front of 
that of the sacrum. The neural arch of the last 
lumbar is in its normal position, but there is a 
marked elongation of the laminae of the last 
lumbar. 

This case appears to be one of a purely con- 
genital spondjdolisthesis resulting from an 
elongation of the laminae of the last lumbar 
vertebra. The numerous pregnancies have 
probabbi^ had no effect on the bony structure 
of the lumbosacral area, but have caused a 
chronic sprain of the lumbosacral articulations, 
resulting in backache. The patient has been 
relieved by wearing a corset and, for the 
present, needs no operative fixation. 

Case iv. Mrs. J. K., thirty-two years old. 
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consulted me on November 5, 1929, for pain 
in the lower part of her back and a burning 
sensation in the right thigh. This patient had 



Fig. 6. Gisc 11. Lateral roentgenogram shows defect 
in laminae with wide separation of body and spinous 
process. Note conve.\ity of superior surface of 
sacrum, favoring dislocation of fifth lumbar. 

not had any backaclie until last summer, wlten 
she first noticed some discomfort in the lumbar 
area. At this time she was in a camp, and, as 
she had been very acti^^e, swimming, diving, 
playing tennis and engaging in other outdoor 
sports rather vigorously, siie attributed her 
backache to excessive e.\ercise. She did not 
recall any severe injury, and did not believe 
that the exercise had brought on the backache 
as she had always been athletic and frequently 
indulged in considerable outdoor activity. 
However, the pain increased and finallj'^ became 
so severe that she could not walk. A rest of 
several weeks Improved her immensely, but the 
backache has continued in mild form. When 
she returned to the city in the fall she related 
her experiences to her brotlier, who is a physi- 
cian. He examined her and found a deformity 
of the spine. Neither she nor her brother had 
noticed the deformity previously and did not 
know how long it had been in existence. 

My examination showed a well-developed 
individual who walked without a limp, diffi- 


culty, pain or effort. There was a very distinct 
hollow in the middle of the back above the 
sacrum (Fig. 8). What I thought was the 



Fig. 7. Gise m. Lateral view showing subluxation of 

fifth lumbar vertebra. Laminae of fifth lumbar are 

elongated. 

spinous process of the first sacral segment, but 
proved from the .v-ray picture to be that of the 
last lumbar, was very prominent. Flexion of 
the spine was markedly restricted; the other 
motions were only moderately limited. There 
was no sensitiveness to pressure over anjr part 
of the back. There was no change in the sensory 
or motor functions, but there was a distinct 
exaggeration of the reflexes and a tendency to 
ankle clonus on the left side. 

The -v-ray picture (Fig. 9) showed a marked 
forward subluxation of the fifth lumbar on the 
sacrum. The spinous process of the fifth lumbar 
is in normal relation with that of the sacrum. 
The laminae of the fifth lumbar are, as in the 
last case, elongated, but show no cleft or defect. 
The laminae of the other lumbar vertebrae 
are normal in size. The body of the last lumbar 
is displaced forward so that half of it is in 
front of the sacrum. 

In this patient, as in the last, I belie^■e that 
the deformity is congenital and due to abnor- 
mally long laminae with resultant forward 
slipping of the body of the last lumbar vertebra. 
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The 4 cases here reported show 2 types 
of lesion; (i) a defect or split in the pedicles 
of the last lumbar vertebra with separation 



Fig. 8. Case iv. Side view showing prominence of sacrum 
and hollow above sacrum. 


of the articular facets which are held 
together only by connective tissue; (2) 
an elongation of the laminae of the last 
lumbar vertebra. As the spinous process 
of the last lumbar remains in normal rela- 
tion with that of the sacrum, its bodj'^ is 
naturally displaced in front of that of the 
sacrum. In all the cases trauma was an 
important factor. In the first 2 cases the 
injury caused a tear of the connective and 
ligamentous tissues uniting the articular 
processes and made it possible for the force 
of gravity and weight bearing to produce a 
forward dislocation of the vertebral body. 
In the third case the injury incident to the 
numerous and frequently repeated preg- 
nancies, and in the fourth case the injury 


done by strenuous g3mmastic exercises 
caused a strain of the lumbosacral articula- 
tion and resultant backache. In the first 



Fig. 9. Case iv. Lateral roentgenogram. Shows marked 
displacement of fifth lumbar and elongation of lami- 
nae without any break in continuitj'. 


tj'pe of lesion, in which there is a break in 
the bonj' wall of the neural arch, a spine 
fusion is imperative to relieve existing 
sjmiptoms and to prevent future increase 
of the dislocation. In the second group, one 
should alwa^'^s first attempt to relieve the 
sjmiptoms bj- some form of external spinal 
support, and onlj' in case of failing to help 
the patient should one resort to an opera- 
tive fixation of the spine. 
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DISCUSSION 

Dk. Edwin Pyle; Of the cases that I have 
operated upon or seen operated on not one has 
failed to show defects in tlic laminae. In 
many of the .\-ray examinations before and 
after, it was impossible to see the defect. I 
believe they all have it; but if one part of the 
lamina is superimposed on the other so that the 
.v-rays do not pass directly through the defect. 
I do not think it will show on the .v-ray plate. 

The prominence which is felt just below the 
c.xaggeratcd lumbar lordosis is not the superior 
surface of the sacrum but the spinous process 
of the fifth lumbar vertebra. 

Dr. Mather Cle\’Eland: The lumbosacral 
junction is subject to a great many variations, 
and of the less frequent variations that we sec 
is this: spondA’lolisthesis. We not infrequently 
sec cases with rather severe backache and with 
no spondylolisthesis where there is a failure 


of fusion between the laminae and pedicles of 
the fifth lumbar vertebra; in other words, due 
to an unstable lumbosacral junction. It so 
happens that in the Anatomical Department of 
Columbia a skeleton very beautifully illustrates 
the point that Dr. Kleinberg has mentioned, 
this failure of fusion between the laminae and 
pedicles of the fifth lumbar vertebra. This 
represents a potential spondjdolisthesis, but 
not an actual one. I' think that man}' individ- 
uals who have this condition are all set up for 
spondylolisthesis but may never develop it. 

Dr. Armitage Whitman: I have been much 
interested in Dr. Kleinberg’s paper and Dr. 
Cleveland’s remarks, because at the May, 1924 
meeting of the American Orthopedic Associa- 
tion I reported a group of 5 cases with a descrip- 
tion of the history, clinical and x-ray findings, 
and the surgical anatomy based on the opera- 
tion performed on i case. They were all cases 
of great c.xaggcration of the lumbosacral angle. 
In 2 cases there was demonstrable forward 
displacement of the fifth lumbar on the first 
sacral vertebra. In the others there was none, 
but the predisposition to displacement was 
self-evident. I described the condition under 
the term “Prespond3dolisthesis.”* It gives me 
pleasure to report that the only case of a 
patient in the group operated upon in which a 
combined fusion and tibial graft was performed 
is at the end of seven years completely well, 
married, and engaging freely in all forms of 
physical activity. 

Dr. Kleinberg, closing: I have but one 
word to add. I have been very much interested 
to find out the exact incidence of spondylo- 
listhesis. I have here some figures which Dr. 
Pomeranz, radiographer of the Hospital for 
Joint Diseases, was kind enough to give me. In 
the year 1929-30 1655 spines were .\-rayed at 
the Hospital for Joint Diseases. In this group 
4 instances of spondylolisthesis were found. 
These figures will indicate that the incidence 
of spondylolisthesis amongst pathological spines 
is about one-fourth of i per cent. 

*J. Bone Joint Surg. October, 1924. 
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T O those in the audience who may be 
chemists I should like to speak as a 
physiologist; to those who may be 
physiologists I should prefer to claim the 
privileges of a chemist; those who, like 
myself, are neither physiologist nor chem- 
ist, but interested students of both sciences, 
will sympathize wdth me if I temper the 
austerity of chemistry with a touch of 
physiology in an attempt to escape the 
dilemma into which the exponents of 
purely chemical or purely physiological 
points of view have been thrown. With 
such a pragmatic attitude it seems possible 
at the present time, while admitting 
ignorance of the exact nature of the forces 
behind certain of the phenomena concerned 
and the existence of large gaps in our 
knowledge, to build up a useful and 
coherent picture of the nature of the 
process of normal calcification, or bone 
formation, and the factors influencing it. 

In simple terms calcified bone may be 
considered to be a solid precipitate of 
calcium salts in contact with a solution 
containing the same salts. Bone is com- 
posed chieflj" of calcium phosphate and 
calcium carbonate. From a chemical point 
of view it is possible and simpler for many 
reasons to discuss the problem as if the 
bone were a simple deposit of calcium 
phosphate. As evidence that such a view 
is substantially correct certain simple 
experiments may be cited; First, the fact 
that bone is decalcified in vitro in solutions 
in which its salts are soluble; second, the 
fact that calcium salts are deposited in an 
orderly structure resembling normal bone 
formation in growing bone suspended in 
vitro in normal serum. In a system consist- 
ing of a solid salt in contact with a solution 
of that salt, under any given conditions an 
equilibrium will be reached w'hen the 
solution is saturated with the salt. At this 
point no more is precipitated out or, in 


more dynamic terms, the quantity" which 
is at any time dissolved is equalled by the 
quantity wiiich is at the same time 
precipitated. Any condition which increases 
the solubility of the salt will cause part 
of the precipitate to dissolve; anj-thing 
which reduces solubility will cause precipi- 
tation of some of the dissolved salt. Heat, 
cold, change of reaction are factors that 
commonly change the solubilities of salts 
and therefore influence precipitation. 

Another important factor is the concen- 
tration of the individual components of the 
salt in question, the solubility product of 
mass law fame. In a saturated solution of 
sodium chloride containing precipitated 
sodium chloride, under any given environ- 
mental conditions, the solubility product 
law says that the product of the concen- 
trations of sodium and chloride will remain 
constant. The addition to the solution of 
either sodium or chloride will cause pre- 
cipitation of sodium chloride. Therefore, 
calcification must depend not only on the 
amount of calcium but also on the amount 
of inorganic phosphate in the solution in 
contact wuth bone. An increase of either 
component will increase precipitation (that 
is, calcification); a diminution of either 
component wall further solution (that is, 
cause calcification). The simple fact that 
the deposition of calcium phosphate could 
not depend on calcium alone w'ould hardly 
seem to require such complex scientific 
explanation. It seems almost as obvious 
as the fact that one can not make ham 
and eggs out of ham. Nevertheless, the 
literature is full of figures attempting to 
relate calcification to serum calcium or, 
more rarely, to serum phosphate, alone; 
and surprised, sometimes almost petulant 
remonstrances at the uselessness of chem- 
istry w'hen no clear correlations are found. 

In spite of all my preparatory apologetic 
defenses I dare not set sail from the quiet 
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Avaters of the test tube into the more 
stormy biological deeps without serious 
provision against the chemical pirates who 
may be lying in wait for me. Chemically 
there is some question concerning the 
state of saturation of the serum with 
calcium phosphate and the proper manner 
of calculating solubility products. Some 
claim that bone is composed of tricalcium 
phosphate and that the solubility product 
must be calculated as the cube of the 
calcium times the square of the phosphate; 
others insist that bone is composed of acid 
calcium phosphate and the solubility 
product should be estimated merely as 
calcium times phosphate. The question is 
whether ham and eggs are two pieces of 
ham and 3 eggs or a slice of ham to each 
egg. This evening I shall let the two 
parties fight between them, content if only 
I can sail around them with both ham and 
eggs in any reasonable proportions. 

For the purposes of the present dis- 
cussion, then, I shall make the reasonable 
assumption that serum is a solution in 
which calcium and inorganic phosphate 
exist in such concentrations that the 
solution is always nearly or quite saturated 
with calcium phosphate. If there is still 
objection to this statement on the ground 
that it cannot be mathematically and 
chemically substantiated, I shall fall back 
on my physiological privileges and say it 
is biologically or efl'ectively saturated in 
the sense, that it acts qualitatively like a 
saturated solution as far as calcification 
is concerned. Some may object to my 
speaking of blood serum as the fluid that 
bathes bone. To these I answer that it is 
the transportation system on which any 
fluid more contiguous to bone must 
depend for its supply of calcium and 
phosphate and with which such a fluid must 
presumably be in equilibrium. Moreover, 
experiments of Arnold and Mendel have 
shown that the composition of lymph 
mirrors that of serum exactly as far as 
calcium and phosphorus are concerned. 

Even such a defensive phrase as “bio- 
logieally saturated” demands a word of 


explanation. In a pure solution of salts 
having a composition such as that of serum 
it is impossible to dissolve as much 
calcium phosphate as is normally held in 
serum. If protein is added to such a solution 
more calcium will dissolve. In serum and 
other calcium-containing body fluids the 
calcium concentration varies directly with 
the amount of protein in the fluid. Thus 
there is less calcium in lymph, transudates 
and spinal fluid, which contain little 
protein, than there is in serum. This extra 
dissolved calcium which, chlefl5" through 
experiments of Robert Loeb,^ we have 
reason to believe exists combined with 
protein as calcium proteinate, appears to 
play little or no part in the process of 
calcification. One might say that it is 
unavailable for formation of calcium phos- 
phate or, to return to our homely simile, 
this ham cannot be used to make ham and 
eggs because it has already been made into 
ham sausage. 

From the standpoint of disease it is 
important to recognize this inactive portion 
of calcium. In certain types of nephritis, 
especially the picture spoken of as nephro- 
sis, the serum calcium may fall to ex- 
tremely low levels without the appearance 
of tetany or any evidences of decalcifica- 
tion, phenomena that are recognized as 
signs of calcium deficiency. In these cases 
the reduction in calcium appears to 
a fl eet chiefly the inactive fraction attached 
to the serum proteins which, in these 
conditions, are greatly reduced. Malnu- 
trition is another condition in which serum 
proteins and calcium fall together. This 
may afford an explanation for the slightly 
lowered serum calcium of advanced tu- 
berculosis to which some observers have 
tried to attach importance. In pregnancy, 
also, serum proteins are low and a slight 
calcium deficiency has been demonstrated. 
These deficiencies have no apparent bear- 
ing on calcification processes. Their prac- 
tical significance lies chiefly in the fact 
that, if serum calcium figures are to be 
evaluated in relation to calcification the 
concentration of protein in the serum must 
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be taken into consideration. In fact it is 
doubtful whether one can safely interpret 
serum calcium figures unless both protein 
and phosphate concentrations are also 
known. Therefore, it is safer routine 
practice to determine all three when 
clinical information is desired. 

Even allowing for the inactive protein- 
bound calcium, serum holds in solution 
more calcium than would an artificial 
solution of the same composition. One 
must, then, recognize a third fraction of 
calcium which is held in solution by 
virtue of certain peculiar biological proper- 
ties of the body media. This fraction, 
moreover, appears to be physiologically 
active and concerned with the processes of 
calcification. The factor which can be 
most clearly recognized as contributing 
this extra calcium dissolving power to 
serum is the internal secretion or hormone 
of the parathyroid gland.^^-® 

There are, then, three separate fractions 
of calcium in the serum and body fluids 
to be functionally distinguished. These 
may be spoken of as chemicallj’’ dissolved 
calcium, biologically dissolved calcium, 
and calcium combined with protein. The 
first two, chemically and biologically dis- 
solved, are in equilibrium with phosphate 
and concerned with calcification and bone 
formation; the protein fraction is not. 

With only these premises why should 
calcium phosphate be deposited in one 
place rather than another? The answer 
to this question can be approached from 
either the negative or the positive side. 
From the negative side certain facts of 
interest appear. Calcium cannot precipitate 
in the red blood cells, for example, because 
these cells contain no calcium. Muscle 
cells appear to contain very little calcium 
and large amounts of protein. For the 
preservation both of our theory and of 
these cells this is fortunate, because muscle 
cells contain, at times, such large quan- 
tities of phosphate that calcium precipi- 
tation within the cells would inevitably 
occur if calcium were present in high 
concentration. From the positive side we 


are left with the fact, first established by 
Shipley and Kramer,"* that growing bone 
suspended in normal serum undergoes 
active calcification in vitro. This calcifica- 
tion is dependent upon some vital property 
because it is prevented by protoplasmic 
poisons. Other tissues treated in the same 
manner do not become calcified. Such a 
phenomenon could be easily explained if 
it could be proved that by some local 
chemical reaction conditions in the bone 
were made more favorable for calcium 
phosphate precipitation. This Kay and 
Robison,** in England, believe the}" have 
demonstrated. They have secured from 
ossification centers of growing bone 
extracts which break down certain organic 
phosphorus compounds with the formation 
of inorganic phosphate. You can see that 
this would cause the local accumulation 
of an unusual amount of phosphate, the 
product of calcium and phosphate would 
exceed the solubility product and calcium 
phosphate would be precipitated. Although 
these experiments are not conclusive and 
require confirmation, they afford a plau- 
sible explanation for bone formation and 
indicate the type of reaction that may 
prove to be responsible for calcification 
processes. 

Before proceeding to a discussion of the 
absorption and excretion of calcium and 
the influences which favor and those which 
retard calcification, I should like to empha- 
size again the fact that calqium and 
phosphate are mutually dependent. Bone 
cannot be laid down from calcium alone. 
Deficiency of either calcium or phosphate 
interferes with or retards calcification. 
Furthermore, in the serum, because it is 
a saturated solution, concentrations of 
calcium and phosphate are more or less 
reciprocally related. Binger® was the first 
to demonstrate that administration of 
sufficient phosphate salts to increase phos- 
phate in the serum causes serum calcium 
to fall and may, thereby, induce tetany. 
Since then the reciprocal relations between 
the two ions has been repeatedly demon- 
strated. It follows that one may have 
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normal serum calcium with deficient calci- 
fication if phosphate is greatly diminished, 
and normal calcification with deficient 
serum calcium if phosphate is greatly 
elevated. The first condition is the one 
usually encountered in the active stages 
of rickets, the second is not uncommonly 
observed in healing rickets. 

Thus far the internal environment has 
been considered as an isolated system. 
However, it is not independent of the 
external world. In the first place calcium 
and phosphate excretion do not cease when 
the supply is cut off. The organism is, in 
this case, forced to subsist upon its own 
internal repositories, the bones, as a source 
of calcium. There is a certain amount of 
phosphorus outside of the bones on which 
the body may call in case of need. This 
is found in organic combination in proteins, 
lecithin and other phospholipids, and in 
organic phosphoric acid esters, all of which 
occur as structural units of protoplasm. 
This, Shohl" has shown, probably explains 
the mysterious healing of rickets that is 
brought about in animals by starvation. 
However, such endogenous phosphate 
stores become available for calcification 
only at the expense of other important 
structures of the body; and there are no 
such endogenous calcium stores. 

Figure i, representing schematically the 
metabolism of calcium and the influences 
which affect normal calcification or calcium 
deposits, may aid some in an understanding 
of the subsequent discussion. 

The absorption, from the alimentary 
tract, of calcium and phosphorus depends 
first of all, of course, upon the adequacy 
of the supply of these materials, secondly 
upon their solubility. Insoluble material 
cannot be absorbed from the gut. The 
main determinants of solubility are the 
reaction of the alimentary contents and 
the quantities of fatty acids unabsorbed. 
Alkalinizatlon diminishes the absorption 
of calcium by causing the formation of 
insoluble calciuih carbonate and phos- 
phate. Acid promotes absorption of cal- 
cium by forming more soluble acid salts. It 


is for this reason that calcium carbonate 
is so much less efficient than calcium 
chloride as a means of conveying calcium 



Fig. I. A schematic representation of the chief factors 
that affect normal calcification or calcium deposits. 

The tube on the left represents the alimentary 
canal, which is connected with the right-hand 
column, the blood serum, by a passage marked 
“absorption.” The serum column, surrounded and 
subdivided by solid lines, shows the relative propor- 
tions in which the three types of calcium are found 
in normal serum. The e.xtensions of this column to 
the right, surrounded and subdivided by broken 
lines, represent increases of one or other calcium 
fraction which may be brought about by influences 
whicli increase the solubility of these calcium frac- 
tions. The chief influences of this kind which affect 
e.ach fraction are named opposite arrows, which also 
indicate the direction of their action. Below arc seen 
outlets to the bones and, through the kidneys, to 
the urine. The factors which influence absorption 
and e.xcretion of calcium and its deposition in the 
bones are represented by the named arrows. 

into the body. By the same token gastric 
achlorhydria may interfere with calcifica- 
tion. Calcium soaps, salts of fatty acids, 
are extremely insoluble. Therefore, failure 
to absorb fat from the intestine is attended 
by improper calcium absorption. So serious 
may this become that a condition resem- 
bling osteomalacia has been known to 
develop as the result of long-standing fatty 
diarrhea. 
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There is one more factor concerned with 
the intentional absorption of calcium which 
gains its effects by a mechanism that is still 
obscure. This is the antirachitic vitamin d, 
by which I mean the active principle of 
cod liver oil, ergosterol, activated b}' 
ultraviolet irradiation. The primary and 
perhaps sole effect of this vitamin appears 
to be to increase calcium and phosphorus 
absorption from the alimentary tract. 
Zucker® suggested that it gained its effects 
chiefly by rendering the contents of the gut 
more acid, but recent work of ShohP and 
others has made this theory untenable, 
without offering an alternative explanation 
for the effect of vitamin d on calcium 
absorption. 

Increasing the absorption of calcium and 
phosphorus, other things being equal, will 
promote calcification. Therefore, an ade- 
quate supply of vitamin d, normal fat 
absorption and the maintenance of a 
relatively acid reaction in the alimentary 
contents may be looked upon as calcifying 
procedures, provided adequate amounts of 
calcium and phosphorus are given in the 
diet. 

If the blood-bone system is considered 
as a unit, the direction of the flow of 
calcium salts is found to depend upon the 
suppl)!^ of calcium and phosphorus and 
the solubility of these salts in the serum. 
The factors which chiefly affect solubility 
are acid, alkali and the parathyroid 
hormone. Acid, in the serum as in the 
stools, increases the solubility of calcium, 
affecting what I have called the chemically 
dissolved fraction. Therefore, acidifjdng 
measures will tend to decalcify bone. 
It is on this basis that ammonium chloride 
is used in the treatment of lead poison- 
ing to promote the elimination of lead 
from the bones. (We have had under 
observation for some time, in our clinic, a 
girl %vho has, by means of a persistent 
nephritic acidosis, developed a condition 
resembling osteomalacia.) Alkalinization, 
on the other hand, diminishes the solubility 
of calcium salts and, therefore, tends to 
conserve bone. It is evident that acid, one 


of the factors which promotes absorption 
from the gut and thus favors calcification, 
tends to defeat itself by increasing the 
solution of calcium salts from bone. 
Which of these effects will predominate 
must depend on their relative magnitude. If 
the supply of calcium is made large enough 
acidification is an efficient means of promot- 
ing calcification and has been employed to 
advantage in the treatment of rickets. 

The other chief factor which appears 
to influence the soiubiliU' of calcium 
phosphate in the serum is the parathyroid 
hormone, which affects the biologically 
soluble fraction. Hyperparathyroidism or 
parathyroid extract increases the concen- 
tration of calcium in the serum by dissolv- 
ing calcium from bone. Every few months 
adds one or more to the recognized cases 
with this condition. The symptom complex 
has been clearly defined. It consists of: 
increased calcium in the serum with 
diminished phosphate; excessive excretion 
of calcium and phosphonis; osteoporosis, 
sometimes with multiple cj'stic tumors 
of the bones; muscular weakness and 
hypotonia. 

Hypoparathyroidism has the opposite 
effect: diminution of the serum calcium 
with increase of phosphate; lessened excre- 
tion of calcium and phosphorus; muscular 
irritability and tetany. Thickening of 
bone may not result because of inability 
to eat and to thus maintain an ade- 
quate supply of calcium and phosphorus. 
The symptom complex, tetany, seems 
to be referable specifically to the low serum 
calcium concentration. 

There is some evidence of an uncertain 
nature that vitamin d may have a direct 
effect on the maintenance of the level of 
calcium and phosphorus in the serum. 
By the administration of excessive doses 
of irradiated ergosterol serum calcium 
may be pushed up to extremely high levels. 
However, unlike that of hyperparathyroid- 
ism, the hypercalcemia due to vitamin d 
is not associated with decalcification; but 
with augmented calcification, which may 
even affect tissues other than bone. 
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Finally one must look to the kidneys as 
a channel for wastage of calcium. The 
excretion of calcium is not independent 
of the level of calcium in the serum and is 
increased by faetors that tend to raise the 
serum calcium. Chief of these are, of 
course, acidification and the parathyroid 
hormone. 

One other factor must also be recognized 
in this connection, thyroxin or the th^^roid 
hormone. Aub has shown that patients 
with hyperthyroidism waste calcium and, 
consequently develop demonstrable rare- 
faction of the bones. Thyroxin has the 
same effect, while hypothyroidism, whether 
spontaneous or induced, is attended by 
retention of calcium and phosphorus and 
increased deposition of calcium salts in 
bone. 

Theoretically the possibility of conditions 
in which there is disturbance of calcifica- 
tion due to some inherent defect in the 
biological factor in bone itself, must be 
recognized. If Kay and Robison’s theory 
should prove correct one would think of 
this as excessive or deficient activity of 
the phosphoesterase. No definite proof 
of the existence of such conditions has, 
however, as yet been adduced. Shipley 
found that in vitro calcification proceeded 
normally in rachitic bone suspended in 
normal serum, but was defective in normal 
bone suspended in rachitic serum. The 
deficienev in this case lies in the medium, 
not in the bone. 

In summary one may state that the 
problem of normal calcification can be 
correlated closely with the concentrations 
and solubilities of calcium phosphate in 
biological media, although it is still 
impossible to formulate a quantitative 
statement of these correlations in simple 
mass law equations that will satisfy the 
chemist. At least three fundamental factors 
in calcification can still be described only 
indefinitely as vital properties, although 
the present intensive investigation of the 
problem bids fair to throw some light on 
the nature of these properties. These three 
factors are: i. the power of vitamin d to 


further alimentary absorption of calcium 
phosphate; 2 . the factors, of which para- 
thyroid is one, which permit serum and 
other body fluids to hold in solution such 
a high concentration of calcium; 3. the 
factor which depresses solubility, thereby 
producing precipitation, in regions of 
normal calcification. 

Calcification cannot be correlated with 
the levels of calcium in the serum. One 
fraction of the serum calcium, which 
depends on the protein content of the 
serum, apparently plays no part in calci- 
fication. Even the non-protein active 
calcium is not in itself a criterion of 
calcification; this depends on the product 
of calcium and inorganic phosphorus. 
These two elements, other things being 
equal, vary reciprocally. Of the active 
calcium two fractions can be recognized, 
the chemically soluble and the biologieally 
soluble calcium. Anything which increases 
the solubility of active calcium in the 
serum tends to dissolve calcium from the 
bones. The chief decalcifying measures of 
this class are acidification, which affects 
the chemically soluble fraction, and excess 
of the parathyroid hormone, which affects 
biological solubility. Osteoporosis has been 
recognized as the result of hyperparathy- 
roidism and, in at least one case, appar- 
entty as the result of long-standing acidosis. 

The bones are used as a store of available 
calcium and phosphorus when the exog- 
enous supply is deficient. Therefore, 
proper calcification depends on the pro- 
vision of an adequate supply of both 
calcium and phosphorus and the main- 
tenance of favorable conditions for their 
absorption in the alimentary canal. Such 
favorable conditions are efficient digestion 
and absorption of fat, the maintenance 
of a relatively acid medium and the 
presence of a sufficient supply of both 
components of vitamin d, ergosterol and 
ultraviolet light. Rickets and true osteo- 
malacia both appear to be deficiency 
diseases due to insufficient supply of 
calcium and phosphorus. 

Finally decalcification may occur in the 
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face of an otherwise sufficient supply of 
calcium and phosphorus if urinary excre- 
tion of these substances is greatl}^ acceler- 
ated. The chief factors which cause accel- 
erated urinary elimination are acidification 
and the internal secretion of the thyroid 
gland. 

The state of the process of calcification 
at anj)- one time will be a resultant of the 
effects of all these individual factors; and 
onl3>- by the application of discriminating 
judgment to the analysis of an individual 
case can diagnosis and therapy be intelli- 
gently directed. 

DISCUSSIO.V 

Dr. Frederic W. Bancroft; I have been 
interested in the cellular side of bone repair. 
As you know, it is easy to produce extraskeletaf 
bone experimentally. If one ligates the renal 
vessel and wraps omentum about the kidney, 
at the end of a month bone and calcification 
are seen in the parenchyma of the kidney. 
Bone occurs where there are living cells and 
calcification in the necrotic areas. The mineral 
ash of calcification and ossification is the same. 
You may scrape the aorta of the rabbit and 
paint it with silver nitrate, and bone will occur 
in the adventitia. It occurs in the bite of the 
ligature. Pathologically bone occurs in almost 
ever}' organ of the body. Neuhof, in experi- 
menting with fascia lata transplants to fill a 
defect in the bladder, found that bone almost 
universally occurred in the fascia lata trans- 
plants. Obviously if one is to produce a theory 
of bone formation it must account for extra- 
skeletal, experimental, and pathological bone, 
as well as for skeletal bone. If one studies the 
microscopic sections of bone repair following 
fractures, and such sections are studied from 
three days after the injury until two or three 
weeks, it will be seen that following trauma 
hemorrhage occurs; then one sees wandering 
fibroblasts and beginning organization of con- 
nective tissue. About four days following the 
fracture beginning ossification is seen in the 
avascular areas of the newly-formed granula- 
tion tissue. One sees a blood vessel, and, 
surrounding this, areolar tissue and at the 
periphery new bone. This ossification does not 
appear microscopically to be a result of the 
secretorj- phenomena of a specific cell: it 
appears as if the wandering connective tissue 


cells were caught in a deposit of calcium salts. 
This appearance compares very well with Dr. 
Peters’ suggestion that the calcium salts are 
deposited due to some change in the hydrogen 
ion content. I am glad to know Dr. Peters 
stresses the fact that the calcium in the 
skeleton is in a state of flux and may be drawn 
from the body in case of emergency. Much 
harm has been done by our conception of 
bone as the hardened inert mass one sees hang- 
ing up in the laboratory as a prepared skeleton. 
Bone is a living structure and is constantly 
changing, not only in shape but in concentra- 
tion, to meet the daily demands of the human 
organism. 

Dr. R. F. Loeb: From what Dr. Peters 
said, it is clear that great strides have been 
made in our understanding of the problem of 
normal calcification, but it is also apparent 
that we have not yet reached the end of the 
problem. From the point of view of the local 
conditions in the tissues, it is apparent that 
we are just beginning to scratch the surface 
of a very difficult investigative task. Like Dr. 
Bancroft, I am neither a chemist nor a physi- 
ologist and do not wish to enter upon the 
question of the local mechanisms existing 
within the bone which are important in calci- 
fication; I do, however, wish to emphasize 
what Dr. Peters has said, perhaps e.xpressing 
it as the evaluation of the problem of calcifica- 
tion in a given patient. Dr. Peters has empha- 
sized the fact that the blood calcium determina- 
tion in itself is of little value. First of all this 
is true because in the presence of a high blood 
calcium we have no way of knowing from this 
determination alone whether calcium is going 
to or coming from the bone. Hence any 
attempt to judge a process of calcification from 
that point of view alone is ridiculous. In some 
cases the relationship of active calcium and of 
phosphorus may be adequate in the blood in 
the presence of a low calcium concentration, 
this being true, as Dr. Peters has pointed out, 
when the protein content of the serum is 
low. In spite of the proper consideration of the 
protein calcium and the protein calcification 
in the serum, Dr. Peters has pointed out that 
decalcification or abnormally great calcifica- 
tion may be proceeding. This point has been 
made clear from the studies of Aub and Bauer 
in their work on hyperthyroidism in which 
decalcification ma}' be marked and yet blood 
concentration of the factors in^•olved in calcifi- 
cation may be normal. 
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From the clinician’s point of view the time 
is certainly coming when onr being satisfied 
with snch vague terms as osteoporosis or 
osteomalacia may no longer satisfy us and we 
must begin to consider these conditions from 
the point of A'iew of the factors from which 
they develop. For instance, as Dr. Peters has 
pointed ont, in thyroid disease with normal 
levels of calcium and phosphorus in the blood 
we have an increased loss of calcium through 
the kidneys, perhaps as a result of a lowered 
threshold. On a very acid diet decalcification 
is brought about again by increasing solubilities 
of calcium phosphate in the blood, and in 
certain cases of faulty fat absorption from the 
intestine rarefaction of bone may result from 
inadequate absorption of calcium. Hence in 
any case of abnormal calcification it seems 
important that an accurate study of the 
relation of calcium intake and output should 
be made. 

Finally, I should like to emphasize the danger 
of the promiscuous use of two new weapons 
introduced into clinicians’ hands for the so- 
called treatment of osteoporosis, or delayed 
bone union. Parathyroid e.\tract for a time 
was used in the treatment of some of these 
conditions, but we now know that its employ- 
ment is absolutely contraindicated as the 
increased calcium in the blood resulting from 
injections of this hormone is derived from bone 
and is in no way related to increased laying 
down of the bone. With irradiated ergosterol 
we have a similar situation; it appears to 
increase absorption of calcium and phosphorus 
from the intestine, thereby increasing the 
concentration of calcium in the blood and 
increasing calcification of the bone. However, 
after exceeding a certain level in the dosage of 
ergosterol, calcification is no longer increased, 
but actually decalcification begins, also with an 
elevated calcium concentration of the blood, 
as has been shown recently by Shohl and others. 
It might be well for the time being to study the 
calcium balance in those cases in which irradi- 
ated ergosterol is being used to promote 
calcification. 

Dr. Cl.a.y R.a,y I\'Iurr.a.y: jMv interest in this 
subject lies in its application, if any, to the 
question of delayed or non-union in fractures, 
in the bearing which the biochemistry of the 
blood scrum has on fracture healing. 

As clinicians, we all know that if a 
patient comes to us with a fractured neck of 
the femur, intracapsular, we immediately 
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begin to wonder whether that fracture will 
show bony union, fibrous union, or actual 
absorption of the neck of the femur. If a 
patient comes in with an intertrochanteric 
fracture, an inch and a half further down the 
bone, we are so sure of bony union that it has 
become a byword that this latter type of 
fracture heals by bony union despite treatment. 
This viewpoint, based on empirical clinical 
findings, holds regardless of the age of the 
patient, his metabolic state, his general health, 
specific disease, or any other clinical factors. 
Again, if a patient shows a fracture of the tibia, 
at the junction of the lower and middle thirds, 
one counts on a slow union, with a chance of 
non-union. The same is true of fractures in 
the lower portion of the middle third of the 
humerus. I remember a patient who fell from 
a building and sustained a double fracture of 
both tibiae, one at the juncture of the upper 
and middle thirds and one at the juncture of 
the lower and middle thirds in each leg. Both 
legs were treated identically by pin traction, 
with excellent rapid reduction, and early 
physiotherapy. The upper fracture in each leg 
healed by bony union in average time; the 
lower fracture on one side developed a delayed 
union requiring nineteen weeks for bony 
healing, and on the other side the lower fracture 
resulted in a non-union requiring operation. 

Actually, clinical observation leads to the 
conclusion that delayed and non-union, when 
fracture treatment is competent, is a problem 
of the fracture site, and not of the individual 
involved. At certain sites one frequently 
sees delaj^ed and non-union under the best 
of treatment. At other sites, one never sees 
it under proper treatment. 

Clinically also, the very cases which show 
a generalized calcium and phosphorus meta- 
bolic disturbance show a normal fracture 
healing, except when the places involved are 
the very sites which show delayed and non- 
union in the metabolically normal individual. 
Particularly, I cite rickets and osteomalacia 
cases. They heal their fractures normally. 
At the Presbyterian Hospital we now have a 
patient with osteomalacia who has had a 
low serum calcium, a serum phosphorus as 
low as 1.2, and under careful and prolonged 
metabolic study a negative calcium balance. 
She sustained a pathological fracture of 
the lower femur, which shows by .v-rays a 
solid bony healing with no delay in time. 

Another case of clinical interest from this 
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viewpoint, and this situation is frequently 
found, is that of a patient having a fractured 
neck of the femur recently seen at the Pres- 
byterian Hospital, in whom the neck of the 
femur absorbed practically completely within 
eight w'eeks, and simullaneously there was 
going on extensive calcification of the joint 
capsule. 

Again, I have never been able to observe 
any clinical effect on delayed or non-union 
from the administration of medications de- 
signed to correct possible defects in calcium 
and phosphorus metabolism. I have utilized 
and observed the effects of calcium by mouth, 
cod liver oil, thyroid, parathyroid hormone, 
mercury quartz vapor light, irradiated ergo- 
sterol, and the various vitamin foods. In no 
cases has there been clinical evidence of any 
effect. The blood phosphorus and calcium 
has been recorded in these cases, though it 
must be acknowledged that without accurate 
control of balances they mean little if anything. 
The blood findings have no relation to the 
occurrence of delayed or non-union. 

These varied findings have made me feel 
for some time that the story of delayed and 
non-union in fractures was a purely local 
one, that the biochemical changes which 
occurred, resulting in the deposition of calcium, 
were local in the tissue fluids, and not depend- 
ent on the amount or state of the calcium 
or phosphorus in the blood serum. In an 
experimental series, mention of ^Yhich has 
been made in the literature and the full data 
of which is shortly to be published, a 23^ cm. 
piece of dog’s radius was resected with its 
periosteum, creating a in. gap in the bone. 
If the resected piece were cut into small 
chips and dropped back in the gap, solid 
bony filling of the gap would occur. If the 
fragments were first boiled, destroying their 
vitality, solid bony union would occur just 
the same. If the3' were first decalcified, no 
bony union would occur. If the fragments 
were discarded and the gap left empty, no 
bony union would occur. But if the fragments 
were discarded and the gap filled with calcium 
carbonate and calcium triple phosphate, or 
with calcium carbonate and calcium phos- 
phate, botiy union would occur. In this series 
of animals, under the given conditions, cer- 
tainly the occurrence of bony union depended 
on the presence or absence locally of calcium, 
regardless of the chemistry of blood serum. 
AH these animals were on the same diet. 


and apparentl}^ normal, giving no evidence 
of metabolic disturbances. All were adult 
animals. The bone chips as a local calcium 
source in fractures are represented by the 
bone killed by the fracturing violence and 
pathologj'. The autolysis and demineralization 
of this bone can be clearh- demonstrated, 
as can the fact that the tissues about a fracture 
site contain a really tremendous calcium 
concentration. 

I am convinced by both chemical evidence 
and the experimental findings in toto in this 
field, that the ossification of a healing fracture 
is dependent upon local factors at the fracture 
site, and that even if we grant the exact 
mechanism of calcium deposition which Dr. 
Peters describes, the factors in the blood 
serwn which he has mentioned have absolutely 
no bearing on the clinical union or non-union 
at a given fracture site. 

Dr. Fred Albee: I have published experi- 
mental work very similar to what Dr. Peters 
outlined,* with reference to checking up on 
putting fragments of bone in between the 
fragments where a section of bone had been 
removed. 

I w'as induced to carry on the research at 
that time because of claims published that a 
new treatment had been discovered for pseu- 
darthrosis in the human subject from experi- 
mental work upon animals. It was stated that 
it Avas found AA’hen a segment of an animal’s 
long bone AA^as resected and chipped AA'ith small 
fragments and placed back in the hiatus it 
came from, that the bone neAmr failed to unite. 

Feeling that an animal’s bone aa'HI ordinarily 
unite under most any conditions, earlj"- in 1918, 
AAuth the collaboration of Lieut. H. F. Morrison, 

I undertook to produce a pseudarthrosis in a 
rabbit’s leg and failed. Segments Avere resected 
from A^arious long bones and put back aaLoIc, 
in different sized pieces; no bone Avas put back 
at all; the animals’ limbs Avere exposed to 
heavy doses of x-ray; they AA-ere carefully 
splinted, and no splints AA^ere supplied Avhatso- 
ever, but AA-e did not succeed in producing one 
pseudarthrosis. Every bone united. 

Solutions of triple phosphates AA-ere also 
injected into the region of the callus of a 
broken rabbit’s bones. A comparative .v-ray 
studj’’ of these results and controls led to the 
conclusion that increased callus formation 
had been stimulated. 

When, hoAvever, the same solution Avas 

* Am. J. M. Sc., 1928; Ann. Surg. 
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injected into cases of true clinical pseudarthro- 
sis, no benefits were derived whatsoever. In a 
few cases the tissue infiltrated broke down, 
and the case was then still further complicated, 

I therefore wish to emphasize the fact that 
deduction based upon observ^ations in relation 
to fresh fractures in animals, or in the clinic, 
must be applied with the greatest caution and 
conseiA’-atism to the problem of the treatment 
of pseudarthrosis. 

It is very difficult to draw conclusions from 
such a discussion as that presented by Dr. 
Peters, when it is applied to actual clinical 
cases, but I have been very much interested 
and enlightened by it. 

Dr. Peters, closing: My paper was limited 
to normal calcification, a subject that has been 
studied objectively and quantitatively. As far 
as I know the subject of healing fractures has 
not been studied objectively and quantitatively 
in the same sense. 

Some experiments are now being made in 
another department than my own at Yale, on 
the healing of fractures in animals, which 
Indicate that metabolic factors have a distinct 
influence upon fracture repair; that one can 
demonstrate quantitatively the effect of factors 
that affect absorption, deposition and excretion 
of calcium. The experiments which Dr. Murray 
presented do not seem to show careful con- 
sideration of such general factors. Undoubtedly 
local factors do have an influence. Kay and 
Robinson have suggested as an explanation 
for this influence the activity of phospho- 
esterases which, by converting organic to 
inorganic phosphates, increase the solubility 
product and therefore promote precipitation 
of calcium phosphate. The existence of such 
phosphoesterases not only in bone, but also in 
other tissues, has been demonstrated not onij' 
by Kay and Robinson, but by investigators in 
hleyerhoft ’s laboratories. It is rather interesting 
that a phosphoesterase almost indistinguish- 
able from that of bone has been demonstrated 
in the kidney. Calcium deposition may occur 
in other tissues than bone, especiall}' when 
they have been subjected to injury. The kidney 
seems peculiarly susceptible. But the factors 


that promote such deposition have not been 
studied objectively or quantitatively. 

There is some work on record to show that 
healing does go on even in the absence of 
exogenous supplies of material; it proceeds 
at the expense of other tissues in the body. I 
object to the idea that ham and eggs can be 
made without either ham or eggs. Undoubtedly' 
healing in rachitic bone will occur. These are 
quantitative matters. In rickets people do not 
go without bone; the deposition is only re- 
tarded. The injured animal in some respects 
seems to act like the growing animal, favored 
by distinct conser\'ative processes. This can 
be illustrated by an example from nitrogen 
metabolism, a subject in which I am especially 
interested. If a person becomes mal-nourished, 
conservative processes are immediately insti- 
tuted by the organism as if for self-preser\'^a- 
tion. These mitigate malnutrition and promote 
repair. When a part is injured some especial 
attention seems to be given to that part and 
all the conservative powers of the body are 
enlisted in its favor. 

The fact that local factors influence calci- 
fication is a reason why they should be studied, 
but it is no reason for denying the influence of 
general factors which, I believe, are demon- 
strably active. 

REFERENCES 

1. Loeb, R. F., and Nichols, E. G. J. General Pbysiol., 

8: 451, 1926. 

2. Hastings, A. B., Murray, C. D., and Sendroy, J., 

Jr. j. Biol. Cbcm., 71 : 723, 1927. 

3. Greenwald, I., and Gross, J. J. Biol. Cbem., 66; 

217 , 1925. 

4. Shipley, P. G., Krvmer, B., and Howland, J. Am. 

J. Dis. Child., 30: 37, 1925. 

Shipley, P. G., Kramer, B., and Howland, J. 
Bioebem. J., 20: 379, 1926. 

5. IvAY, H. D. Brit. J. Exper. Path., 7: 177, 1926. 

IvAY, H. D., and Robison, R. Bioebem. J., 18: 755, 

1924. 

6. Binger, C. a. L. j. Pbarmacal. & Exper. Tberap., 

10: 105, 1917. 

7. Shohl, a. T., and Brown, H. B. J. Biol. Cbem., 

84: 501, 1929. 

8. ZucKER, T. F. Proc. Soc. Exper. Biol. & Med., 18: 

272, 1921. 

9. Shohl, A. T., and Bing, F. C. J. Biol. Cbem., 79: 

269, 192S. 



ELECTROSURGERY AS A HEMOSTATIC INSTRUMENT IN 
OPERATIONS UPON THE LIVER, KIDNEY AND SPLEEN^*^ 

Herman E. Pearse, Jr., m.d. and Grant E. Ward, m.d., f.a.c.s. 


ROCHESTER, N. Y. 

T he full use of electrosurgery has not 
been realized. The experience of 
Clark,’ Wyeth,® KelK%- and others 
has demonstrated that this device is a 
valuable adjunct in the eradication of 
malignant disease. Electrosurger}- has 
proved its worth in dealing with carcinoma, 
but it is considered that there are other 
uses for these currents that have not been 
adequately investigated. After reading a 
very graphic account by Keen of the 
difficulty of controlling hemorrhage in 
operations upon the liver, it was decided 
that electrosurgery might be used with 
profit on vascular, parenchymatous organs. 
Experiments conducted on the liver, kid- 
nej'^s and spleen showed that extensive 
operative procedures can be carried out 
with only moderate primary bleeding, no 
secondary hemorrhage and good repair. 

The results of these experiments were 
presented before the American College 
of Physical Therapy in Chicago, Novem- 
ber, 1927, and were mentioned in the 
discussion of a paper by Dr. H. A. Kelly-® 
but were never published. In the following 
year the study on the kidney was amplified 
by G. E. Ward and W. W. Scott and the 
results confirmed. The operative pro- 
cedures were more extensive in these 
experiments and two instances of secondary 
hemorrhage were recorded, apparently 
following infection. 

Subsequently, McLean® described the 
healing of electrosurgical wounds, and 
Scott^ reported on the advantage of the 
clinical use of the current on the kidney. 
We have used it clinically on the liver for 
biopsy, resecting tumor nodules and open- 
ing cysts, and dissecting the gall-bladder 
from the liver. 

Since the data obtained from the original 
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experiments influenced to some extent 
what has subsequently been done in the 
field, it was considered advisable to place 
them on record. 

METHODS 

Dogs were used as the experimental 
animals. All operative procedures were 
conducted under ether anesthesia after 
preliminary medication of morphia, H 
grain. Strict surgical asepsis was obsen'ed 
and the animals allowed to survive. 

Operations on tbe Kidnex'. The pro- 
cedure consisted in excising a wedge-shaped 
elliptical segment, about 8 mm. wide and 
from 4 to 5 cm. long, from the cortex 
of the kidney, the apex of the wedge 
extending down into the pelvis. This is 
shown by Figure i. The defect was closed 
in the usual manner bj* Halsted mattress 
sutures of silk. Since one object of the 
investigation was to determine the amount 
of primary bleeding, no clamp was placed 
on the pedicle vessels. In this manner one 
kidne}’^ was operated on electrosurgically 
and the other with a scalpel, giving com- 
parison of the two instruments in the same 
animal. Bilateral nephrotomy through a 
midline abdominal incision is possible 
in the dog as the kidney's are movable and 
can readily be delivered. The animals 
were sacrificed at intervals and the appear- 
ance of the organs noted and photographed. 
As an additional control, histological speci- 
mens were taken from the scar in the two 
kidneys. A rough estimate of the hemor- 
rhage from each kidney was made by 
counting the number of sponges soiled 
with blood. Twelve dogs were so operated 
upon and sacrificed at intervals of from 
twentj'^-four hours to eight weeks. 

Other kidney experiments were carried 
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out on a few more animals. A broad, disc- procedures done with the scalpel since 
shaped portion of the cortex, 2X4 cm. in excessive hemorrhage would result from 
size, was removed with the current and the the cut surface. 



Fig. 1. Kidney, after removal of elliptical wedge 
shaped segment down to pelvis. 

kidne}’ replaced without suture. In other 
animals, formaldehyde solution was ap- 
plied to the coagulated surface to deter- 
mine its effect upon secondary hemorrhage. 
Finally an entire pole or half the kidney 



Fig. 2. A portion of liver lobe resected without hemor- 
rhage by clectrosurgery. 

Fig, 3. Pole of spleen removed with tonsil snare and 
diatliermy. Note excessive coagulation. 

was removed with a tonsil snare carrying 
the current, and the kidnet- was replaced 
without suture or packing. These experi- 
ments could not be compared with similar 



Fig. 4. A comparison of wounds made by electro- 
surgery and scalpel in kidney (twenty-four hours after 
operation). 



Fig. 5. External scar resulting after operations on 
kidneys with knife and electrosurgcr> (eight weeks 
postoperative). 


Operations on the Liver and Spleen. In 
order to test the efficiency of the electro- 
surgical “knife” in controlling hemorrhage 
from incisions in the liver a portion of its 
lobes were resected. The liver was exposed, 
traction made upon a lobe and a portion 
excised (Fig. 2). The procedure was 
repeated on one or two lobes and the liver 
replaced in the abdomen. No packing or 
suture was necessary. Occasionally slight 
bleeding from the central artery occurred 
which was quickly controlled by coagula- 
tion after clamping, according to the 
method of Ward.^ 

In a similar manner the end of the spleen 
was excised. The incision with the current 
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was begun Just external to the vessels capable of cutting and coagulating has a 
of the hiluin and carried through the organ greater range of current than a cautery has 
resecting the lower pole. The same portion variation in temperature. Consequently, 



Fig. 6. Scar in kidney substance (tiircc weeks after Fir,, 
operation). 


End-result. Scars seven weeks jwstoperative 
siiowinp complete repair. 


of the spleen was removed with a tonsil 
snare through which the current was 
passed. (Fig. 3.) 

In the experiments on the liver and 
spleen a comparison between the results 
with electrosurgery and with the scalpel 
could not be made because of hemorrhage 
following the operations if performed 
with a knife. 

Current. For the incision through the 
skin, muscle and fascia the damped 
current should be smooth (very small 
spark-gap, consequently low voltage) and 
have a high amperage and high frequency. 
The current was considerablj" modified 
during the course of the investigation, the 
primary requisite being to control hemor- 
rhage while cutting without too destructive 
coagulation. A current was developed 
which had the properties of coagulation 
and cutting, being of very high amperage 
(small spark-gap) and high frequency' much 
of stronger amperage than used jin the 
abdominal incision. It must be borne in 
mind that an electrosurgical apparatus 


if a cutting current, such as is used for 
ordinary dissection, is used upon parenchy- 
matous organs, about as much bleeding is 
encountered as if a scalpel were employed. 
This matter of control of current is so 
important and the variation in diflerent 
machines so great that further investigation 
must be done to develop an apparatus which 
will deliver more uniformly this combined 
cutting and coagulating current. 

RESULTS 

The control of hemorrhage at the time 
of the operation is the important feature 
of electrosurgery. It was found that this 
is equally true of operations on the liver, 
kidney and spleen. In the experiments 
on the kidney no clamp was placed on 
the pedicle yet the removal of an elliptical 
segment from the cortex to the pelvis 
caused only moderate bleeding. The bleed- 
ing usually came from the larger arteries 
deep in the kidney substance, and these 
occasionally required clamping and coagu- 
lation. Thus it was that dissection and 
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suture could be carried out with delibera- weeks, shown in Figure 7, illustrates how 
tion in a dry field and a more accurate successful is the reparative process after 
incision and apposition of the cut edges using a high frequency surgical current. 



Fig. 8 . Zone of hyalin degeneration eighteen days 
after coagulation. 


obtained. The blood lost during this 
procedure soiled an average of four sponges. 
This was in marked contrast to the same 
operation done with the scalpel where 
the bleeding Avas profuse and an average 
of fourteen sponges used. Here speed was 
necessary to remove the segment and 
suture the edges before the animal became 
exsanguinated. Of course, in most opera- 
tions it is possible to clamp the pedicle 
but even if this cannot be done electro- 
surgery will partially control the bleeding. 

The repair of the kidney after electro- 
sursfical incision is not dissimilar from that 

o 

after the scalpel. The scar is broader 
because of the zone of coagulation at the 
cut edges. This may be seen in Figure 4 
which illustrates the condition twenty-four 
hours after operation and in Figure 5 
showing the appearance eight weeks later. 
Observation of a cross section of both 
kidneys from the same animal shows that 
just as the surface scar is broader so the 
scar deep in the tissue is more prominent. 
This is well shown by Figure 6. However, 
after contraction of the scar the difference 
is less marked and the result after seven 





Fig. 9. Repair ciglit weeks after operation with electro- 
surgery. Hyalinized material has been replaced 
by fibrosis. 


Microscopic examination of these speci- 
mens shows a slight area of carbonization 
at the periphery with a zone of coagulation 
beneath consisting of degenerated nuclei 
scattered through a mass of homogeneous 
hyalin material, during the process of 
repair, the coagulated tissue having become 
uniformly hyalinized. In the zone next the 
normal tissue are to be found round cells 
and fibroblasts. This stage is shown by 
Figure 8. Later the hyalinized material is 
reabsorbed and replaced, by fibroblastic 
proliferation and infiltration giving rise 
to a firm cicatrix, as shown in Figure 9. 

In contrast to this sequence of events, 
healing after scalpel incision occurs with 
less hyalinization and less round cell 
infiltration. There being no zone of coagula- 
tion, the clot and fibrin are reabsorbed and 
replaced by connective tissue. The loAver 
tip of such a scar is shoAvn by Figure 10 
where it is evident that the reparative 
reaction is less extensive than in the 
preceding specimens. 

In the removal of a large disc-shaped 
area from the cortex of the kidney without 
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subsequent suture little blecdin<: was 
encountered, h is probably that, since 
the incision did not go as deep as that 
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Fir.. JO. Scar cigiilccn days after operation with scalpel. 
Only lower tip of scar is shown. 

previously described the larger arteries 
were not cut and hence the hemorrhage 



Fig. II. Healing sixteen days after removal of large 
segment of cortex with cicctrosurgcry without suture. 
Note size of scar and small unhealed central area. 


more readily controlled. In spite of the 
fact that there was no attempt to repair 
the defect in the kidney by suture, the 
healing is satisfactory. In Figure ii, the 
outline of the smooth scar may be seen 
with a small unhealed area in its center. 


When the entire pole was re.'cctcd with 
a ton^iil snare carrying the current no 
bleeding occurred. IW this method, greater 



Fig. i;. Three wcelis .after rejection of onc-h.atf of 
khlnev with elect riwurgic.aF tonsil snare. 

coagulation was obtained which, though 
it scared to prevent hemorriiagc, was not 
desirable on account of the c.vccssive 
destruction of the tissue. The end result 
shows 1 Fig. 1 g) preservation of less healthy, 
functioning tissue than if the pole had been 
rc.‘;ectcd by a strong cutting current in 
place of the snare. 

The removal of a portion of one or more 



Fig. 13. Rep.air of the spleen two we-eks .after resection 
of one pole with cicctrosurgcry. 


lobes of the liver with the cutting current 
is one of the most spectacular procedures 
in surgery. The former methods of con- 
trolling hemorrhage from the liver by 
suture with special needles, by the actual 
cautery, or by packing with gauze, omentum 
or muscle are often ineffective and the sur- 
geon is helpless to stop the persistant bleed- 
ing. On the other hand with electro-surgery 
large portions of the liver may be removed, 
without bleeding. Occasionally there is 
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slight bleeding from the central artery but 
this is quickly controlled and at no time 
was more than one sponge soiled with blood. 


There remains to be mentioned the 
healing of the Incision through skin, muscle 
and fascia. In every case repair was by 



Fig. 14. Healing of liver three weeks after removal 
of portion of two lobes with cicctrosurgcry. No suture 
of cut edges. 


The spleen, on the other hand, is a much 
less favorable organ to attack with the 
current. Here the large number and size 
of the arteries cause the difhculty. These 
arteries are cut through without being 
coagulated and arterial hemorrhage is 
prominent. Because of the softness of 
the splenic pulp the vessels are difficult 
to grasp with a clamp, heavy coagulation 
being necessary to control the bleeding. 
Almost complete hemostasis is obtained, 
by resecting a pole with a tonsil snare 
through which the current is passed but 
here, as in the kidney, excessive coagulation 
and destruction of tissue occurs. 

In the spleen and liver there is a similar 
type of repair to that occurring in the 
kidney. An extensive coagulated area was 
left exposed which was protected only by 
covering with omentum. Consequently, 
repair by fibrosis must result. That this 
occurs satisfactorily is shown by Figures 
13 and 14, where a firm cicatrix is seen 
covering the defect in these organs. Histo- 
logical examination of these specimens 
bears out the similarity of the process of 
repair to that in the kidney. Figure 15 
illustrates the zone of carbonization sepa- 
rated from the healthy tissue by a zone of 
coagulated, hyalinized debris. 
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Fig. 15. Efi'cct of current on liver tissue. Zone of car- 
bonization and of coagulation arc illustrated. 


primary union and in no instance was a 
better result obtained by the use of the 
scalpel. In those instances, where half 
the incision was made with each instru- 
ment, it could not be determined where 
one left off and the other began. Of course, 
the current for the abdominal incision 
was much weaker than that used in the 
parenchyamatous organs giving a slight 
zone of coagulation (o.i to 0.2 mm.). 

It is to be expected from previous knowl- 
edge of the subject that with the electro- 
surgical cutting current primary bleeding 
will be less than with the scalpel. Past 
experience has also shown that secondary 
hemorrhage is a frequent complication of 
electrosurgical operations in the mouth 
and other infected areas if preliminary 
ligations of large vessels has not been done. 
In twenty animals, each of which had two 
or more organs operated upon, no instance 
of secondary hemorrhage resulted. Hence, 
it is seen that if asepsis is observed sec- 
ondary’- hemorrhage is abolished. 

DISCUSSION 

The application of these experiments 
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to clinical sur”;crv is self evident- The 
trend of modern methods is to conserve 
healthy tissue wherever possible. In con- 
sequence, nephrotomy, hcmincphrcctomy, 
nephrolithotomy and plastic operations 
for hydronephrosis and pyonephrosis arc 
replacing nephrectomy in many cases. 
These operations necessitate cutting into 
the kidney substance and arc usually 
bloody, despite all precautions. If the 
same operation may be accomplished by 
electrosurgery with less hemorrhage and 
consequent greater deliberation and accu- 
racy of procedure, then the technic is 
desirable. Further, it has been shown that 
large areas of the cortex or even half the 
kidney may be removed without serious 
hemorrhage and that good repair results 
without suture of the edges. Other methods 
demand suture for hemostasis and if it 
can not be done nephrectomy is necessary. 

The presence, in the liver, of localized 
pyogenic or amebic abscesses, echinococcus 
cysts, primary or metastatic tumor nodules 
give indications for surgical interference. 
Elaborate methods have been devised to 
secure hemostasis in the liver. Packing 
with gauze, rubber tissue, omentum or 
muscle, the use of the thermocautery, 
special needles and methods of suture, 
elastic ligatures, plates of magnesium, 
cartilage and decalcified bone have all been 
tried and found unsatisfactory in some 
particulars. Following the elcctrosurgical 
resection of a part of the liver lobe the 
liver was purposely replaced without su- 
ture. Less scarring would result if the cut 
edges had been approximated but it was 
desired to show that electrosurgery alone 
was an effective hemostatic agent. 

A word of warning about the current 
used is necessary. There are many different 
types of eiectrosurgical current generators 
and the general term, electrosurgery, is 
chosen in this paper to cover a number of 
different high frequency currents; light 
cutting for the abdominal incision, heavy 
cutting for the parenchymatous organs 
and coagulation for large blood vessels. 
Consequently, if the surgeon is contem- 


plating the use of elect rosurgery on paren- 
chymatous organs, he should fir.st familiar- 
ize himself with his own particular machine 
and determine if it is capable of developing 
the desired current. In this regard, it is 
tlesirable that further investigations be 
made: it) to produce a more rapidly 
coagulating current where larger arteries 
are to be encountered; (2) to secure a 
metal or an active electrode which will 
not adhere to the coagulated tissue. These 
experiments have demonstrated that eicc- 
trosurgery offers a hemostatic cutting 
agent for use in the parenchymatous organs 
in dogs. The absence of secondary hemor- 
rhage and the satisfactory repair following 
its use warrant its consideration as a part 
of the operative technique of vascular 
structures. 

CONCLUSIONS 

1. Extensive eiectrosurgical procedures 
may be performed on vascular organs in 
dogs such as the liver and kidney with only 
slight primary bleeding. 

2 . In the absence of infection, secondary 
hemorrhage did not occur. 

3. Mealing was uneventful and though 
the scarring was unusually more exten- 
.sive, than the use of the scalpel, the end 
result was satisfactory. 
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CARCINOMA OF THE ANUS AND RECTUM* 

R. A. Cutting, m.d., ph.d. 


NEW ORLEANS, LA. 


ETIOLOGY 


T he causa causans of rectal carcinoma 
is, of course, unknown. Chronic irri- 
tation is presumably a factor in the 
etiology, and obviously the rectum and 
anus are peculiarly subject to traumatic 
and chemical irritation. 

PREDISPOSING CAUSES 

Amongst predisposing causes tissue pre- 
disposition is frequently mentioned. It is 
asserted that carcinoma develops on the 
basis of (i) simple benign tumors of the 
rectum, especially adenomata, and (2) 
chronic inflammatory conditions of the 
rectum and anus, such as hemorrhoids, 
fistulae and anal tags. 

Thus, of 37 cases admitted to Baylor 
hospital, 14 revealed hemorrhoids, 3 pre- 
viously benign polpi, 2 fistulae, and i 
malignant degeneration in an anal tag.* 
Many proctologists, notably Lockhart- 
Mummery, believe the commonest origin 
is in the simple adenomas which develop 
from the glands of Lieberkiihn. 

However, Ewing quotes Kraske with 
approval as expressing the belief that 
“There is no satisfactory evidence that 
cancer develops in tissues altered by 
hemorrhoids, fistulae, or cicatrices,” and 
expresses himself as being satisfied that 
the only definite instance of tissue predis- 
position as a factor in the development of 
rectal carcinoma occurs in connection with 
multiple polyposis. 

REL.-VTIVE FREQUENCY OF RECTAL 
CARCINOMA 

Next to the stomach, the rectum is the 
most frequent site in the gastro-intestinal 
tract for the development of carcinoma. 
Hirschman and Rosenblatt state that 50 
per cent of all cancers occur in the intesti- 
nal tract and that 16 per cent are cancers 


of the rectum or sigmoid colon. Of 123 
intestinal carcinomas Kaufman (quoted 
by Ewing) found 51 in the rectum; he is 
authority for the statement that over 60 
per cent of intestinal carcinomas and 5.25 
per eent of all carcinomas occur in the 
rectum; this puts the rectum fifth in the 
order of frequency of all the sites of pri- 
mar}’’ carcinoma in the body. At the Patho- 
logic Institute of Vienna, 47.2 per cent of 
all intestinal carcinomata examined be- 
tween 1870 and 1893 occurred in the rec- 
tum (quoted by Ewing). Russell (quoted 
by Fitchet), basing an estimate on the 
work of Gant, Ball, and Halstead, esti- 
mates that 80 per cent of intestinal caneers 
involve the rectum. Jones states that 12 
per cent of all carcinomata occur in the 
intestinal tract and that of these 55 per 
cent oceur in the rectum. 

AGE INCIDENCE 

The disease is characteristically one of 
patients past middle life. Murdock states 
that two-thirds of the cases occur in indi- 
viduals between forty and sixty years of 
age. However, the disease is by no means 
confined to those of advaneed years. 
Steiner- reported a case in a boy of nine 
years. The Allinghams''* reported a case 
in a boy thirteen years of age. Phillips’ 
collected from the literature all the cases 
up to 1908. Warthin“ reported 2 cases in 
persons under thirty years of age as the 
result of the study of 2000 specimens. 
Pennington*' collected 40 cases of patients 
under twenty years of age from 7174 
reported cases. Fowler" quoting statistics 
from the Mayo Clinic, reported 14 cases 
in ten years. Clark® was able to collect 
51 cases from the literature to date, and 
added one of his own. Loewenberg® added 
I case, that of an eighteen year old boy. 
Splttler*** reported a case of a patient 
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eighteen years of age. Da Costa” reported 
a case in a wiiitc male nineteen years of age. 

SEX INXIOENCE 

Males are afi'ected more frequently than 
females. The ratio between the sexes in 
some scries of eases is as high as two to one. 

P.ATIIOI.OOV 

•MICUOSCOIMCAL .\N.\TOMY 

Carcinomata of the rectum, except for 
the occasional squamous-eel! epithelioma 
or epidermoid cancer, which occurs at the 
mucocutaneous Junction of the anus and 
arises from skin epithelium, are adenoma- 
tous or glandular in type. .Microscopically 
they range in structure all the way from 
virtually noimal rectal gland formation 
to an architecture in which almost all 
traces of gland formation arc lost. 

Ewing classifies rectal carcinomata in 
the order of frequency of their occurrence 
as: (i) adenoma destruens, (2) stenosing 
fibrocarcinoma, (3) gelatinous adenocar- 
cinoma, (4) bulky polypoid or papillary 
carcinoma, (5) multiple carcinoma follow- 
ing polyposis (6) acanthoma, and (7) 
melanoma. 

GROSS PATHOLOGY 

Fitchet states that between 50 and 60 
per cent of all rectal carcinomata occur 
in the region of the midrectum, and 
Wheeler states that go per cent of growths 
situated in the rectum, rectosigmoid, or 
lower sigmoid can be palpated by simple 
rectal or bimanual examination. 

According to their gross appearance 
carcinomata may be classified as (i) 
papillary, (2) polypoid, (3) mucoid, (4) 
ulcerating, (5) infiltrating, and (6) 
“napkin-ring.” 

Carcinomas of the rectum always tend 
to infiltrate the wall of the intestine in a 
circular manner, and relatively rarely to 
encroach upon the lumen except by con- 
centric stenosis. Clemons states that only 
I out of every 30 lethal carcinomas pro- 
jects perceptibly into the lumen of the 
rectum. 


SYMPTOMS AND SIGN'S 

d'he earlier symptoms and .signs are 
often vague, .and never pathognomonic. 
They depend upfin (:t) ulceration, ib) 
stenosis, and T-) tumor formation. They 
consist of: ii.i changes in previous bowel 
habits, especially constipation, and, when 
present, "morning diarrhea”; >2; a sen'-e 
of discomfort in the rectum not relieved by 
defecation; (3! p.iin, usually noted rather 
early in anal carcinoma, infrequently and 
late in the arnpullary and rectosigmoid 
types; (4) bleerling, which may be incon- 
siderable in amount and consequently 
overlooked, but "all recta! cancers bleed" 
{ Rosser), 

In the intermediate stages the .'Symptoms 
and signs are similar but more pronounced: 

(1) Constipation or alternating consti- 
pation and diarrhea. 

(2) Increasing local discomfort. 

(3) .Moderate pain depending especially, 
as just previously noted, upon the type 
of carcinoma. 

<4) The discharge of blood, either alone 
or in combination with mucus or pus, and 

{5) Moderate loss of weight. 

Rankin, reporting the Mayo Clinic 
statistics, in an unclassified grouping of 
cases, for the ten year period ending Janu- 
ary I, 1916, which were based on 602 cases 
of rectal carcinoma, gives the percentage 
of incidence of the cardinal symptoms as: 

(1) Rectal bleeding 89.5 per cent of 
cases. 

(2) Constipation 55 per cent. 

(3) Diarrhea 20 per cent. 

The classical textbook symptomatology 
of rectal carcinoma as given in the older 
literature, which includes anemia, cachexia, 
“ribbon-stools,” and the symptom-com- 
plex characteristic of low intestinal obstruc- 
tion, represents a terminal stage of the 
disease, which should never be allowed to 
develop in the presence of moderate meth- 
ods of diagnosis and treatment. 

DIAGNOSIS 

It should be a cardinal principle in 
diagnosis to suspect the presence of a 
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rectal carcinoma in all patients past forty 
years of age in whom the regular routine 
of bowel action becomes upset. The pres- 
ence of a malignant tumor of the lower 
bowel is also to be suspected in any adult 
in whom there is rectal bleeding which 
cannot be accounted for by parasites or 
bacteria. 

Rectal carcinomata are usually cor- 
rectly diagnosed if patients are intelli- 
gently and thoroughly examined. However, 
in many series of cases more than half 
of the rectal cancers are inoperable when 
first diagnosed, and the fact that 26 per 
cent of all cases diagnosed at the Majm 
Clinic had previously been operated upon 
elsewhere for hemorrhoids without ade- 
quate preliminary rectal examination, dem- 
onstrates that most rectal examinations 
are woefully superficial. 

Although not necessarily directly evi- 
dencing improper previous medical atten- 
tion, it is nevertheless significant that 
the duration of symptoms at the time of 
diagnosis in most cases has been far too 
great. In a series of 41 cases reported by 
Turner the average duration of S3'mptoms 
was nine months, and Rankin and Broders 
state that the duration of s^miptoms of 
patients seen at the Majm Clinic averages 
more than twelve months. 

Malignant growths are apt to be solid 
or hard; thej’ tend to penetrate between 
the mucosa and the muscular coats of the 
bowel for some distance, and do not tend 
to project into its lumen, as previousR 
stated; however, growths which do project 
into the lumen and which present a broad 
infiltrating base are to be considered 
malignant. 

Two fairh' characteristic types of rectal 
carcinoma may be described parti cularfy: 

(1) A single elevated ulcer with necrotic 
crater and normal peripherj-, and 

(2) A firm granular bleeding mass grow- 
ing somewhat into the lumen of the bowel 
and having an indurated base. 

In addition to these two varieties repre- 
sentative of the medullarj- type of growth 
there is, of course, the scirrhus variety 


which tends to produce an annular 
stricture. 

In cases of doubt biops}^ material maj' be 
taken deliberately’' and without hesitancy^ 
from projecting lesions, because they tend 
to be benign, but in the more suspicious 
cases and those in which the tumor mass 
is infiltrating in type, it is a safer procedure 
to be prepared to undertake operative 
treatment directly’^ following the biopsy^ 
in case a “rush” frozen section indicates 
malignancy in the tissue removed. 

MODES OF EXTENSION 

Although fixation and marginal infiltra- 
tion are characteristic of carcinomata of 
the rectum ordinarily^ in its earliest clinical 
stages carcinoma of the rectum is confined 
to the rectal mucous membrane and the 
immediately*' adjacent submucous tissue. 
The growth is sessile and freely^ movable. 

The extensions of the primary*' growth 
in accordance with which local fixation 
and distant metastasis occur have been 
described in classical form by Miles. 

Extension occurs by three different 
channels : 

(1) By*- direct extension through con- 
tinuity*' of tissue. 

(2) Through the venous system. 

(3) By way* of the Iy*mphatic sy*stem. 

I. Primarily* growth by* direct extension 
occurs circumferentially* in the mucous 
and submucous lay*ers. The amount of 
circular infiltration, at least in cases in- 
volving the ampulla of the rectum, is 
roughly commensurate with the duration 
of the disease. Growths involving more 
than three-fourths of the entire circumfer- 
ence of the bowel have probably* existed for 
more than one y*ear. 

Infiltration radially* into the muscular 
tunics of the bowel wall occurs secondarily 
and fixation of the growth to the sub- 
mucosa tends to begin at the oldest part 
of the neoplasm. Moderate fixation is 
characteristically* established by* the time 
one-half of the circumference of the rectum 
has become involved. In more advanced 
stages the neoplasm permeates structures 
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beyond the actual wall of the intestine, 
though permeation of cKtrarectv'il tissues 
is held in abeyance for a considerable 
period of time by a lymph sinus, which 
surrounds the rectum and seiiaratcs it 
from the perirectal fat. 

Penetration of the fascia propria occurs 
usually only after the growth has involved 
three-fourths or more of the circumference 
of the bowel which, as prtwiously noted, 
indicates that the malignant process has 
been active for a year or more. 

Fixation of the growth to the sacrum, 
prostate, bladder, uterus or vagina indi- 
cates extension of the neoplasm beyond the 
rectum except in certain cases in which the 
reaction is purely inflammatory and the 
fixation is due to excess fibrous connective 
tissue formation. 

2. Venous extension constitutes a rela- 
tively rare mode of metastasis, but that 
it does occur is evidenced by the occasional 
accidental finding of carcinomatous nod- 
ules in the liver on opening an abdomen for 
carcinoma of the rectum obviously not 
very far advanced. 

3. Lymphatic extension, by far the most 
important mode of metastasis, is by way 
of the lymph stream. 

The lymphatics, draining the rectum, 
consist of an intramural group and extra- 
mural group. 

The intramural group is a relatively 
unimportant one from the point of view 
of carcinomatous metastasis. There are in 
the rectum lymph vessels both in the sub- 
mucous connective tissues and in the space 
between the circular and longitudinal 
muscle coats, both of which communicate 
by short radial vessels with one another 
and with the perirectal lymph sinus pre- 
viously mentioned. 

The extramural group is of far greater 
importance. 

The extramural lymph-drainage system 
begins in a series of lymph glands which 
develop at different levels, along the 
rectum, w'hich stud the surface of the 
rectum, and which are called anorectal 
glands. From these glands there are three 
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efierciu lymph-routes: ii) the downward; 
12) the lateral, and ('5) the upward. 

The downward route terminates in the 
interna! iliac group of glands, having 
traversed tile ischiorectal fossa and .Ai- 
cock's canal; the tissues along this route 
include perianal skin, the ischiorectal fat, 
and the external sphincter muscle. 

The lateral route terminates also in the 
interna! iliac glands but traverses the area 
between the levator nni muscles and the 
rectovesical fascia, and includes in its 
course a gland near the obturator vessels; 
the tissues constituting the zone of lateral 
spread include especially (i) a group of 
lymph glands in the retrorectal space and 
(2) the levator ani muscles, but also the 
base of the bladder, the seminal vesicles 
in the male, and in the female tlic posterior 
wall of the vagina, the cervix uteri, and the 
base of the broad ligament, including 
Poirier’s gland. 

The upward route terminates mainly 
in a group of glands at the bifurcation 
of the left common iliac artery, having 
accompanied in its course the superior 
hemorrhoidal vessels behind the rectum, 
and also having traversed the retrorectal 
lymph glands and the subperitoneal area 
.at the line of attachment of the pelvic 
mesocolon. From the uppermost anorectal 
glands lymph \ csscls also pass to the para- 
colic glands. The tissues included in this 
zone of spread arc most important: the 
pelvic peritoneum, the entire pelvic meso- 
colon, and the paracolic lymph glands. 

Although carcinoma of the lower part 
of the rectum tends to metastasize by the 
downward route, carcinoma of the upper 
part of the rectum to mclastaslzc by the 
upper route, and intermediate carcinoma 
by the lateral route, all three routes inter- 
communicate, and carcinoma abides by 
no fixed rule in its metastasis. 

TRE.VT.MENT 

The treatment of cases of carcinoma is 
essentially surgical. The only known 
method of completely eradicating carcino- 
matous growths in the anus and rectum, as 



New SEnir.s Voi.. X, No. 3 


Cutting — ^Anal Carcinoma American Journnl of Surgery 


551 


elsewhere, is radical surgical extirpation, 
either with the knife, the actual cautery, or 
the high frequency current of electricity. 

PALLIATIVE TREATMENT 

As previously stated, due to the fact 
that the diagnosis of rectal diseases is 
backward, many cases of rectal malig- 
nancy are not diagnosed and referred to the 
surgeon at a sufTiciently early time to per- 
mit satisfactory operative treatment; in 
such cases x-ray and radium therapy may 
be of considerable value in rendering the 
latter days of the patient comfortable; 
but M'ith the exception of a few ultra- 
optimistic radiologists, the accepted opin- 
ion is that deep x-ray therapy and radium 
applications are valueless as curative 
agents. Lockhart-Mummery’^ says that 
.v-ray and radium have probably never 
cured a case of carcinoma of the rectum. 

The performance of colostomy is of the 
greatest value as a palliative measure 
in relieving obstruction, diverting the 
stream of irritating and traumatizing bov’el 
contents from the region of the growth, 
and minimizing infection of ulcerated 
areas. Through the colostomy opening 
the loM'er bowel may be irrigated, and thus 
ulcerating areas may be actively cleansed 
of debris. Furthermore, the application of 
radium from above through the colostomy 
wound is made possible in certain cases. 

The advocated methods for x-ray and 
radium therapy consist (i) in the insertion 
of heavily filtered gold seeds; (2) in irradi- 
ation by the element pack and (3) in the 
administration of high voltage roentgen 
rays. These methods should not, of course, 
be neglected postoperatively in cases of 
radical excision of growths in which their 
use is indicated, because of the suspected 
incompleteness of removal of neoplasms. 

Lockhart-Mummery is virtually alone 
in recognizing the value of colloidal copper; 
he states that he kno^Ys of 2 cures in 200 
cases treated by this agent. This author 
also thinks that colloidal lead holds some 
promise, but recognizes that it is a dan- 
gerous therapeutic agent. 


OPERABILITY OF CASES OF CARCINOMATA 
OF RECTUM 

The average duration of life in untreated 
cases with carcinoma of the rectum is 
twenty-one months. Lockhart-Mummery 
knows of one patient who lived seven 
years, but on the other hand, many 
patients die early. It is universally agreed 
that the most suitable cases for operation 
are those which present only a small local 
growth, and in which neither fixation of 
the rectum nor involvement of the regional 
lymph glands has occurred. In such cases 
Lockhart-Mummery reports 73.7 per cent 
of “five year cures.” 

HoM'ever, it is not always easy to deter- 
mine in any actual clinical case wdiether 
these conditions do or do not prevail 
until the abdomen has been opened, and 
in any event, in estimating the operability 
of a case the age of the patient cannot be 
overlooked, since in patients under thirty 
years of age the growth recurs promptly 
and with virulence in all cases. Lockhart- 
Mummery has never heard of a cure in 
rectal carcinoma in patients under thirty 
years of age. Tuttle states that no case of 
radical cure has ever been reported in 
patients under twenty-five years of age. 

For obvious reasons metastases to dis- 
tant parts, e.g. the peritoneum and the 
liver, contraindicate any but palliative 
operations. 

Diffuse lymphatic involvement in the 
areas adjacent to the neoplasm does not 
necessarily indicate inoperability, since 
in many cases the glandular involvement 
is found not to be carcinomatous, but 
inflammatory at biopsy. Furthermore, 
satisfactory removal of the involved area 
is frequently possible. 

Fixation of the growth may or may not 
indicate inoperability, depending upon the 
position, density and bulk of the limiting 
fibrous tissue. In certain cases it is possible 
to remove part of the prostate and the 
seminal vesicles in toto, and usually fixa- 
tion to the hollow of the sacrum is not an 
insurmountable operative difficulty. 

In deciding for or against operability 
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per cent of cases, 

(j) To the lunp's in per cent of ca'-o. 
(6) To the perineum in 3 per cent of 


Mile-’’ in !<)’3 rejroftcii ca^es of 
carcinotna o| ti;e rectum v.itf! a pefcentaae 
operahility of ’0.3 per (.ent. 

!n Jone^ >erie'. reporte-;! in U)Z'i^, tile 
percentage oper.ihilitN wa'- <>y per cent. 


cases. 


(7) To the femur in 2 per cent of casc<. 

Rankin and followers of the Mayo 
Clinic attach considerable importance to 
the determination of decree of malignancy 
according to the method of Broders. Ran- 
kin and Broders have found that their 
surgical results in grade i malignancies 
with metaslases are almost as good as 
in grade 3 and 4 malignancies xviilunii 
mctastascs. 

Rectal carcinomas showing marked tend- 
ency toward mucus productimi are rela- 
tively benign, and the greater the tendency 
toward mucus production, the more benign 
is the lesion. Ochsenhirt'-' graded if 58 cases 
of carcinoma of the rectum for mucus 
content from i to 4, grade i representing 
a growth in which less than 25 per cent of 
all the cells were involved in mucus |)ro- 
duction, grade 2 in which more than 23 
per cent and less than 50 per cent were so 
involved, grade 3 in which more than 50 
per cent but less than 73 per cent, and 
grade 4 in which more than 75 per cent 
were mucus secreting cells. He then com- 
pared his grading for mucus production 


u \0!< \t. nti \ I Ml M 

B>ecau‘^e oi the fact that carcinnma'. tend 
to invatle the tissues of the host widely 
.and because the limits of extension cannot 
be definitely outlined by any kmnvn means 
the mere local excision of malignant 
neoplasia any u here in the body has rightly 
become an obsi>lete procedure except in a 
very few eases in wiiieh secondary infection 
or the mere size or position of a growth 
makes sueh a procedure desirable as a 
palliative procedure. Gtreinoma of the 
rectum is no exception to the rule, 
and local excision of carcinomas of the 
rectum, except in a ‘‘very few exceptional 
cases, is no longer practised” (Loekhart- 
Mummery).'''’ 

Because of the position and physical 
relationships of rectal carcinomata the 
demonstrable limits of the growth are 
very dillieult to determine. The rectum, 
lying as it does, in the depths of the bony 
pelvis is peculiarly inaccessible to ordinary 
non-surgical manipulative j>roceclurcs, and 
a considerable part of the metastatic 
drainage area being deep in the abdomen. 
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evidences of metastasis to this area are 
also difficult to demonstrate or actually 
impossible of demonstration while the 
abdomen is closed. Since almost all of 
the advance in the surgical treatment of 
carcinoma has come about as the result 
of an understanding of the process of 
metastasis and the application of the 
principle of the wide excision of tissue 
for the purpose of removing all possible 
extensions of the malignant process, any 
operative attack which proceeds in the 
absence of a thorough examination for 
possible metastatic foci would seem to be 
irrational. For this reason the methods of 
operating upon carcinomata of the rectum 
which do not include a thorough explora- 
tion of the abdominal cavity and the 
concavity of the pelvis through an adequate 
abdominal incision are rapidly falling into 
disrepute. 

If this operative principle is to be 
respected many of the older operations for 
carcinoma of the rectum must be con- 
sidered obsolete. The most satisfactory 
of the operations of the type which pro- 
ceeded in the absence of intra-abdominal 
and pelvic manipulations was the procedure 
most frequently known by the name of 
Kraske. Kraske did not introduce the 
method of perineal approach into surgery; 
the credit for this belongs to Lisfranc who 
practiced simple incision through the soft 
tissues of the perineum. The original 
operation was modified by Kocker in 1875 
to include resection of the coccyx and by 
Kraske in 1885 to include resection of part 
of the sacrum for purposes of obtaining 
better exposure. 

The classieal Kraske operation as prac- 
ticed for many years consisted in a pre- 
liminary colostomy, followed in a few days 
by removal of the coccyx together with the 
last segment or two of the sacrum and the 
radical removal of the growth through 
the portal thus formed. Many slight modi- 
fications enjoyed varying degrees of favor, 
specifically the modifications of Barden- 
heuer, Hochenegg, Rydygier, Rehn, Tuttle, 
and Murphy. 


From the point of view of operative 
mortality the Kraske type of operation 
was not unsatisfactory. The mortality 
at the Mayo Clinic was about 25 per cent, 
and many surgeons, by subordinating the 
factor of completeness, were able to reduce 
the pereentage of primary mortality to 1 5 
or even 12, but the percentage of recur- 
rences, regardless of the primary mortality, 
was invariably very high. As an example of 
the results obtained by excellent surgeons 
ma}'' be mentioned the statistics of Miles. 

Between the years 1889 and 1906 Miles 
performed 55 operations for resection of 
the rectum by the perineal route, varying 
his technic slightly during this period of 
time. The operative mortality for every 
year but one was nil (1904-1905, 7.6 per 
cent) but the percentage of recurrences 
varied between 91.6 and 100 per cent. 

In the early years of the present century, 
Miles was engaged in the development of a 
technic which would be capable of remov- 
ing all of the tissues particularly susceptible 
to metastases. 

According to Miles metastases may occur 
in the ischiorectal fat, the levator anl 
muscles, the retrorectal lymph glands and 
the pelvic mesocolon, and any operation 
for carcinoma of the rectum which does 
not remove these tissues, whether grossly 
Invaded by carcinomatus nodules or not, 
is of relatively little value, since, at least 
theoretically, the removal of every micro- 
scopical evidence of the neoplasm must be 
accomplished in order to avoid recurrence. 

This wide dissection is undertaken by 
Miles in one operation by a combined 
abdominoperineal approach. 

Since 1906 Miles, (operation described 
originally in Lancet for Dec. 19, 1908 by 
Ernest Miles) has routinely performed the 
radical abdominoperineal operation, ex- 
cising the pelvic colon entire (except the 
part utilized for forming a colostomy 
opening) the rectum entire, the pelvic 
mesocolon entire, the peritoneum lining 
the floor of the pelvis, together with a strip 
on either side of the parietal attachment 
of the pelvic mesocolon, the levator anl 
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muscles entire, the external sphincter mus- 
cle, as much as possible of the ischiorectal 
fat, and a wide area of perianal skin. 

From 1906 to 1920 he had performed 72 
such operations with opcrati\'e mortalities 
of 40, 26.3 and 18.1 per cent in three series 
consisting of 42, 19, and 1 1 cases, respec- 
tiveh', with a percentage of recurrence in 
the 55 cases which he was able to follow, of 
28.5 per cent. Of the latter 55 cases the 
number of those known to have been alive 
and well in 1920 and the postoperative 
period covered were respectively as follows: 

I — after clc%-on years 

4 — after nine ycarr 

3 — after eight years 

3 — after seven years 

4 — after six years 

Jones,’" who is the most ardent advocate 
of the single stage resection of the rectum 
in this country, offers a technic which in 
outline is as follows: 

PRELIMINARY PREPARATION 

(1) The colon is cleansed bj' the ad- 
ministration of magnesium sulphate by 
mouth and the administration of enemas 
for several daj'-s. 

(2) The blood-pressure is raised in cases 
in which an elevation is desired by the 
administration of ephedrine in doses of 
grain T.I.D. 

ABDOMINAL OPERATION 

(3) Spinal anesthesia is induced, intro- 
ducing the spinal needle between the first 
and second dorsal vertebrae. 

(4) In the Trendelenburg position a long 
midline, or left rectus, incision is made. 

(5) The liver is palpated for evidences of 
metastases and the pelvis is explored for 
enlarged glands. 

(6) If the case is considered favorable 
for radical resection of the neoplasm, the 
intestines, except the sigmoid flexure of 
the colon, are packed off with gauze into the 
upper abdomen and the inferior mesenteric 
artery is ligated at a point about i in. 
below the bifurcation of the aorta, care 
being taken not to injure the left ureter. 


i~‘) The peritoneum is incised on cither 
.side of the mesosigmoid down to the 
promontory of the sacnim. 

(8) Using the finger, the pelvic meso- 
colon is separated by blunt dissection from 
the anterior surface of the .«acrum as far 
down as the sacrococcygeal articulation. 

(9) Traction is exerted on the bowel, 
and the peritoneum of the pelvic floor is 
inci.scd forward to the base of the bladder 
in the male or the upper part of the vagina 
in the female. 

(10) The anterior wall of the rectum is 
separated from the base of the bladder, in 
the male down to the upper border of the 
prostate (avoiding injury to the vas 
deferens and the seminal vesicles) and in 
the female from the posterior wall of the 
vagina. 

(11) The lateral attachments of the 
rectum arc divided down to the levator 
ani muscles. 

(12) The rectum is divided with the 
cautery in a place favorable for colostomy, 
and the divided ends are invaginated by 
means of a purse-string suture. 

(13) Thedistal end of the divided rectum 
is pushed down into the pelvis, and the 
pelvic peritoneal lining is restored, making 
peritoneal flaps from the base of the 
bladder in the male or broad ligament, in 
the female. 

(14) Colostomy is performed, and closure 
of the abdomen is affected. 

PERINEAL OPER.ATION 

(15) The patient is turned on the 
abdomen and, with the hips elevated 
slighth', a purse-string suture is placed 
about the anus. 

(16) An elliptical incision is carried 
through the skin from the sacrum to the 
perineum, skin flaps are dissected back- 
ward, and the coccyx is remo\'ed. 

(17) The coccygeus muscle is divided, 
the distal end of the bowel is pulled down, 
and the levator ani muscles are divided at 
their point of origin from the lateral walls 
of the pelvis. 

(18) The anal canal is dissected free 
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from the tissues anteriorly, care being taken 
not to damage the membranous portion 
of the uretha in the male. 

(19) The large space latterly formed is 
left to fill b^*^ a process of granulation, 
rubber dam being placed in the bottom 
of the space and packing material being 
inserted to distend the space. 

Jones reports Miles’ complete statistics 
as follows: 

In 1 16 cases the mortality rate was 25 
per cent; the mortality prior to 1914, 
during the period in which generally 
anesthesia was used, was 36 per cent, but 
since 1914, using spinal anesthesia and 
nitrous oxide gas, it has been only 9.4 per 
cent. 

Jones himself in January, 1928 had 
performed 15 radical one-stage operations 
for rectal carcinoma, with i death (mor- 
tality 7 per cent). The longest postopera- 
tive period of survival was two and one 
half years. Only i case showed recurrence. 

Among American surgeons the one-stage 
radical operation for carcinoma of the 
rectum has not been very generally 
accepted. As early as 1914 Cofl'ey had 
begun the elaboration of his classical 
“two-stage operation,” and this operation 
has progressively increased in favor. 

According to Coffey, few parts of the 
body are as favorably situated for the 
control of blood supply and removal of all 
necessary tissue as the rectum. 

Most of the blood supply of the ampulla 
of the rectum and rectosigmoid as well as 
the other tissues in the hollow of the 
sacrum comes through the superior hemor- 
rhoidal artery. The venous and lymphatic 
supply follows the artery. 

The two-stage operation has the advan- 
tages that it does not place (i) the strain of 
repair of a widely traumatized area above 
the pelvic peritoneum, and (2) that of 
defense against infection from the region 
of the perineum upon the patient both 
at the same time. 

A more radical procedure than his two- 
stage operation is irrational, according to 
Coffey, since the ideal to be striven for is 


not the complete eradication of the malig- 
nancy at the expense of a high mortality, 
but rather the saving for patients as a 
whole of as many days of comfortable life 
as possible. 

According to Coffey’s development of 
operative technic, the essential part of the 
radical resection of the rectum was a 
laparotomy in which 

(a) A permanent colostomy was made. 

(b) Interruption of the blood supply and 
Ijnnphatic drainage of the rectum at the 
promontory of the sacrum was performed 
by ligation of the superior hemorrhoidal 
vessels, and contiguous tissue, and the 
entire area thus devitalized was mobilized 
and pushed down within easy reach of a 
perineal incision. 

(c) A so-called “quarantine pack” was 
placed over the devitalized area to pre^Tnt 
contamination of the clean area above by 
the devitalized area below and also to 
conduct away debris which would subse- 
quently form.*® 

The next step in the evolution of the 
classical “Coffey operation” was the plac- 
ing of a gauze wick drain in the hollow of 
the sacrum to protrude in the female 
through the posterior fornix of the vagina 
and in the male through an artificially 
fabricated tube of peritoneum to an open- 
ing in the skin of the anterior abdominal 
wall above the bladder and pubis.*® 

In order to adapt the general plan of the 
operation to carcinomata in the region of 
the rectosigmoid junction, in which class 
of cases inversion of the rectum was fre- 
quently impossible due to obstruction of 
the lumen of the gut, such inversion being 
an essential part of the technic previously 
developed, another modification was added. 
This consisted in complete mobilization (i) 
of the part of the rectum between the 
level of the promontory of the sacrum and 
the region below the growth, separating 
the rectum and perirectal tissues from the 
sacrum and coccyx behind and from the 
vagina in front, (2) doubly clamping the 
gut with long handled clamps and severing 
the intestine between the clamps, and (3) 
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removing the upper ciamp together with 
the growth, and bringing the handles of 
the remaining clamp through the peri- 
toneal encasement along with the quaran- 
tine pack.-" 

A similar procedure was adopted subse- 
quently for growths low in the rectum 
which likewise did not permit the pre- 
liminary passage of a rectal tube for pur- 
poses of invagination. The growth, in this 
case was, of course, not removed until the 
secondary operation. 

The second-stage operation follows the 
first after a period of time suflicicnt to 
ensure (i) firm union of the peritoneum 
above the quarantine pack, (2) complete 
healing of the abdominal wound and {3) 
satisfactory functioning of the artificial 
anus. At this time the patient’s pulse and 
temperature should be virtually normal, 
and the function of the gastrointestinal 
tract above the artificial anus should be 
completely established. 

The secondary operation removes the 
coccyx and lower piece of the sacrum and 
subsequently, by blunt dissection, the 
lower end of the rectum, quarantine pack, 
devitalized tissue and any pus which has 
accumulated. In the female the vaginal 
mucous membrane and perineum are split 
and the posterior wall of the vagina is 
either removed or left behind depending 
upon whether the growth impinges upon 
it or not. 

Application of a large dose of radium is 
subsequently made in the cavity thus 
formed, either in conjunction with the 
primary operation or several days later 


(usually four) in connection with the first 
or .second postoperative dressing of the 
wound. Postoperative dressings arc sub- 
sequently applied in such a manner as to 
enforce granulation from the bottom of the 
wound. 

In 1924 Cofi'ey-® reported a scries of 47 
cases of patients operated upon by his 
method with only 2 deaths. He feels that 
the prognosis in cancer of the rectum when 
treated in this manner is better than that 
of carcinoma of cither the stomach or 
uterus. 

That not all authorities are agreed with 
regard to the opinions expressed by the 
most ardent advocates of the radical 
one and two-stage operations should be 
mentioned. 

Rankin*’ reports 602 resections for true 
carcinoma of the rectum (omitting the 
rectosigmoid type) at the Mayo Clinic 
during the ten year period Jan. 1, 1916 to 
Jan., 1926 with a hospital mortality of 
8.9 per cent. 

The types of operation used during this 
period were, 

(1) Colostomy and posterior resection 

(2) “Jones” or “Miles” procedure 

(3) Coffey operation 

(4) Quenu-Tuttle or Harrison-Crlpps 
type of perineal excision. 

Jones believes the best operation for the 
average surgeon is colostomy and posterior 
resection of the rectum, but he thinks this 
is a compromise, the ideal operation being 
a one-stage abdominoperineal resection, 
and the next best operation being the 
abdominoperineal two-stage operation. 
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TECHNIC OF ROUTINE PRIMARY REPAIR OF 

LACERATED POSTTARTUM CERVICES IN PRIMIPARA 

(A PRELIMINARY REPORT) 

William H. Emrich, m.d. 


LOUISVILLE, KY. 


I ABOR has been described as physio- 
logical; recently more often as 
pathological. I wonder if it has not 
always been the same except that today 
we are better qualified to interpret cor- 
rectly each influencing factor. Labor is 
and has always been destructive. Like a 
retreating army, it tears down the bridges 
behind it, entering an area of pathology. 
Many are the mothers who date their 
ill-health from a confinement. 

Surgery in its early history was in the 
hands of itinerants; obstetrics was in the 
hands of midwives. Surgery has made 
greater strides because most surgery can 
be done at an appointed hour, when the 
operator is refreshed after a night’s sleep 
and all essentials have been arranged. 

Not so with obstetrical work. Most 
labors begin and terminate when the sun 
is beyond the horizon, during the hours 
intended by nature for rest and sleep. 
Those among us who have found it 
necessary to keep an operative engagement 
the morning after a sleepless night, know 
the effort required to be equal to the 
occasion. 

A legend might very properly be written 
upon the revelations of the vaginal specu- 
lum. Cervices by the score, torn, lacerated, 
everted, excoriated; every stage of malig- 
nancy the finale of an early chapter. 
Volumes have been written upon “The 
Value of an Ideal.” Inspiration born of 
desire leads us then to just one conclusion, 
namely, that each and e\'ery woman may 
enjoy the same health after her delivery 
as before her pregnancy. 

“Inaction spells ruin.” The medical 
world howe^■er is never inactive. 

I am sold on the idea of routine primary 
repair of the post-partum cervix. 

Visualize what confronts you at the 


end of the second stage of labor; slight to 
moderate bleeding from a torn perineum, 
a torn cervix and partially separated 
placenta. 

All vaginal tracts will have previously 
been swabbed or syringed with 4 per cent 
or stronger mercurochrome solution or 
other recognized antiseptic. 

A yard roll is packed into the vaginal 
tract; all bleeding points in the torn 
perineum are tied; perineal sutures are 
placed but not tied. Yard roll is re- 
moved and placenta is delivered. Ergot 
or obstetric pituitrin or both are given 
hypodermatically. 

Next to controlling the all-obscuring 
flow of blood, finding proper and practical 
bladder and perineal retractors proved to 
be no small task. These retractors, which 
are in use at the Chicago Lying-In Hos- 
pital, were finally found. However, the 
nurse holding the retractors and trying 
also to hold other instruments and sutures 
permitted the retractors to slide out of 
position. You can imagine the mess things 
were in during my early endeavors; blood 
flowing over everything, retractors slip- 
ping, while looking for the cervix I could 
not see. 

Finally, I drew a diagram specificalR 
stating the dimensions of all parts. This 
instrument which I submit for your 
inspection is the result. It is very practical 

(Fig- i). 

By use of this mechanical retractor in 
the post-partum vagina, the markedly 
edematous tissues and those parts that 
are thinned out and retracted can be more 
readily found. A headlight is the most 
satisfactory illumination. 

To understand the points I wish to 
emphasize it is necessary to understand 
the mechanical features as I conceive them. 


Submitted for publication May 19, 1930. 
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Note carefully the shape of the cervix 
at the end of pregnancy, as observed by 
Waldeyer, bj'^ Braune and Zweifel, and by 


B 



D 

Fig. 1. Post-paitum vaginal speculum, a. Vesicle 
blade books under os pubis holding firmly in place. 
B. Curve of bar spreads distal ends of blades, c. 
Perineal blade engages snugly in perineal pouch, d. 
Suction arrangement to keep field dry. 

the author. The anterior lip is larger in 
every dimension, than is the posterior lip 
(See Figs. 2 and 3). 


vaginal tract. Toward the end of the first 
stage of labor, you most often find a 
thickened resistant anterior lip grasping 




Fig. 3. Cervix at eight and one-half months, as observed 
by Waldeyer (Williams’ “Obstetrics”), and as 
observed by Braune and Zweifel (Williams’ 
“Obstetrics”). 



Fig. 2. Cervix primigravida at eight and one-half 
months. Note size and shape of anterior lip as com- 
pared with posterior lip. Pressure of gravid uterus 
on os pubis and anterior brim of pehds increases from 
eight and one-half months until after deliver}', 
causing edema of anterior lip. 

When making a vaginal examination 
of a patient in labor, in the majority of 
instances you find the os far back in the 


the vertex, the posterior lip retracted high 
up and out of reach. And many is the 
time that we all make pressure upward 
on the anterior lip to expedite deliver^'. 

The weight of the pregnant uterus 
rests heavily upon the anterior surface 
of the lower segment of the uterus, against 
the os pubis and the anterior brim of the 
pelvis (Fig. 2). This induces an edema 
of the anterior lip because there is no area 
in the anterior segment to take care of 
return circulation. During false and true 
pains this pressure with resulting edema is 
intensified. 

The left occipito-anterior position is 
present in 70 per cent of vertex presenta- 
tions. This is due to a full sigmoid pushing 
the pregnant uterus to the right. In labor 
this same empty sigmoid acts as a buffer, 
thereby permitting a return circulation 
from the posterior cervical segment and 
preventing edema in the posterior lip. 
The sacral promontory is the only point 
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pressing hard against the uterus in back. technic of the actual repair 

Even the right iliac fossa in which the brow Under thorough aseptic precautions, 
is engaged in a left occipito-anterior the vaginal tract having previously been 



Fig. 4. Sigmoid as it crosses pelvic brim; acting as 
buffer between posterior surface of uterus and pelvic 
brim, permitting return circulation in and limiting 
edema in posterior lip of cer\’'ix. 

Fig. 5. Continuation of sigmoid into true pelvis occupy- 
ing left side of pelvic cavity, behind left broad 
ligament; distended it pushes pregnant uterus to 
right side of abdomen; distended slows up deliverj''; 
empty acts as buffer to posterior segment of uterus 
during labor. 


position does not exert the same pressure 
as the os pubis and the anterior brim of 
the pelvis. Under these conditions the 
posterior half of the cervix does not 
become edematous and thickened, but 
is thinned out and retracts over the pre- 
senting part (Figs. 4 and 5). 

In rachitic pelves or any pelvis that 
does not conform to normal lines, there 
may be points of pressure posterior that 
might induce a thickened edematous pos- 
terior lip. Likewise I have observed in 
pelves with a small circular rather than 
a normal sized oval inlet that the entire 
circumference of the dilating cervix is 
nearly the same in thickness. 



D E 


Fig. 6. and a". Non-gravid, non-parous cen’ix, 
consistencj’ of art gum. b. Gravid (early) non-parous 
cervix. Velvetj'- to touch, c* Non-gravid multiparous 
ceix'ix, old healed bilateral tear, c- and c®. Deep 
tears through internal os. d. Multiparous gravid 
ccn'ix. Velvety to touch, e. Granuloma (chronic 
thick granulations) endometrium of bilaterally torn 
non-gravid parous cervix. 

prepared according to indications, namely, 
if an active vaginitis and cerAdcitis are 
present, I advocate and use hychlorite 
douches one or more days ahead of 
delivery. As soon as the patient reaches 
the hospital she is given an enema, shaved, 
and if indicated a hychlorite douche. 
Pains are timed, vaginal examination is 
made, patient is moved to deliver^’’ room 
well in advance of delivery. I do not 
believe in waiting until the last minute 
for these reasons: you cannot have jmur 
patient under proper control; you do not 
have time to scrub properly. I want the 
nurse properly scrubbed up, the sterile 
goods and instruments properly spread. 
I do not like haste. Good team work makes 
obstetrical work just a little less trying. 
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The pubic region, thighs, buttocks and 
anal region are painted with mercuro- 
chrome solution. Mercurochrome is injected 
into vagina with bulb syringe or a swab is 
used. 

Patient is delivered under an anesthetic. 

If perineum is torn, which it most often 
is, bleeders are tied and sutures placed but 
not tied, just fastened with a hemostat. 
The placenta is delivered. Ergot alone, or 
combined with obstetrical pituitrin, is 
given hypodermatically. The anesthetist 
is asked to watch the fundus. 

The post-partum mechanical retractor 
is placed. There are times when cer\’ical 
tears bleed profusely. Then the suction 
pump is used until hemorrhage can be 
controlled by sutures. 

The first tissue presenting is the 
vaginal surface of the anterior cervical 
lip, edematous, dark blue, the margins 
smooth. The gentlest handling serves best 
because the traumatized cervix is very 
friable. Using sponge forceps (which are 
unsatisfactory because sutures are occa- 
sionally passed through the fenestra, but 
because they do less damage than anything 
else that I have at this time), the cervix is 
picked up and the margins followed all 
around until the entire circumference is 
found. 

The posterior lip is retracted, thinned 
out, irregular and beautifully macerated. 

Cervical tears are in the shape of an 
“L,” the end of the lower, the horizontal, 
bar right at the margin of the os proper. 
This is true on both sides except that the 
“L” on the patient’s left side is a reversed 
“L.” Interrupted through and through 
sutures of No. 4 forty day chromic catgut 
are placed from bottom of tears right up 
to the os proper. The anterior and posterior 
lips are carefully approximated. No sutures 
are drawn tight. I have failed at times to 
place sutures close enough to the small 
os. The result in those cases has been 
very disappointing. 

Iodoform gauze strip is placed against 
cervix and out of vaginal orifice for 
twenty-four hours. 


The judicious administration of flext. 
ergot is absolutely necessarj-, drams 
every two hours, to prevent clot formation, 



o 


Fig. 7. Primiparous post-partum cert'ix. a. Vagi'naf 
surface of anterior lip, as seen through speculum. 
B. Method of grasping with sponge forceps, c. 
Textbook illustration, incorrect, d. Accurate drawing 
of primarily torn post-partum cervix. 

the passage of which would tear out 
practically all sutures, thereby undoing 
all our work and efforts. 

Occasional^ I replace the iodoform 
gauze if conditions indicate. This can be 
readity done bjt drawing patient to edge 
of bed, placing one foot on bedside table, 
carefullj’’ using bivalve speculum and 
headlight. 

The clinical incubation period for vaginal 
bacteria is five days. At this time the 
lochia become offensive. This is the time 
when Ij'-mphatic absorption would be 
disastrous, repair or no repair. For years 
I have had post-partum cases douched 
with hychlorite solution from the fifth 
daj'^ on. 
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Examine your patient two months later 
and decide for yourself. 

THE IMMEDIATE BENEFITS 

There is less post-partum flow; especially 
is it noticeable that the first twenty-four 
hour lochia is reduced. In none of our 
primarily repaired post-partum cases have 
large vaginal clots been evident. 

The lying-in period seems productive of 
quicker convalescence. There seems to be 
the same comparative difference between 
a primarily repaired post-partum case and 
one not repaired as there is between a thin 
wiry postoperative patient who is ready 
to leave the hospital in ten days as com- 
pared to the adipose asthenic type hos- 
pitalized for twenty-one days. 

In other words the morbidity is very 
definitely reduced. 

THE ULTIMATE BENEFITS 

Leucorrheal conditions are less likely to 


result, less troublesome if present and 
respond more promptly to treatment. 

Erosions and excoriations not previous!}* 
present are less likely to result and if 
present heal more promptly. 

Since 90 per cent of cervical cancers 
are implanted on lacerated cervices, the 
primary repair of post-partum cervices 
is an invaluable prophylactic measure 
against future malignancy. 

SPECIAL OBSERVATION 

For several years I have chemically 
tested the reaction of the cervical mucosa 
of gynecological patients and find it 
consistently alkaline. I have likewise at 
the same time examined the vaginal 
mucosa and invariably find it acid and 
sometimes highly acid. An everted alkaline 
cervical mucosa lying in a pool of acid 
mucus day in and day out is ultimately 
destined to undergo inflammatory reaction 
and organic change, the final results one 
can readily visualize. 
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^NEW INSTRUMENTS^ 


AN IMPROVED FOOT SUPPORT ATTACHMENT 

FOR THOMAS SPLINTS* 

Guy A. Caldwell, m.d. 

SHREVEPORT, LA. 

O NE of the most annoying difficulties The contours are such that the foot piece 
connected with the care of a fracture may be used on either foot. In a later model 
treated in a Thomas splint is that of the foot piece has been made of % in. 



Fig. I. Improved foot support attachment for Thomas splints. 


maintaining the foot in dorsal flexion. The 
appliances in general use tend to get 
out"! of adjustment frequently or are 
uncomfortable. 

The apparatus illustrated herewith was 
designed by the writer and has been used on 
a number of patients for more than a year. 
It has the proved virtues of simplicity, easy 
adjustment, stability, comfort, cleanliness 
and durability and is inexpensive to make. 

The apparatus consists of a wooden or 
celluloid foot piece with a leather strap, 
two coiled steel wire springs, and two 
detachable lugs with steel uprights. The 
foot piece is roughly shaped to the contour 
of a foot, has a hard leather spur piece 
behind the heel and a strap attached 
which passes across the front of the ankle. 


sheet celluloid, cut to a pattern in one 
piece, heated and molded on a wooden 
model. The spring is 9 in. long, of 34 -in. 
14-guage steel wire, nickel plated. The 
detachable uprights are made in two 
parts, the lower consisting of the slotted 
lug with a wing set screw, and the upper 
consisting of a thin blade of i6-guage 
Sheffield steel, 5 in. long by % in. wide, the 
base of which is welded into a shallow slot 
in the upper face of the lug. The lug is made 
from cold rolled steel % in. in diameter 
by % in. long, and a slot ffe ffi- ''"Icle by 
in. deep is milled in the lug at an 
angle of 43° with the side. The lower end 
of the lug is drilled and threaded at the 
center to receive the wing screw, size 8, 32 
threads to the inch. The upright is nickel 


Submitted for publication June 23, 1930. 
362 




New Series Vol. X, No. 3 


CaId^Yell ^Thomas Splints American Joumal or surgery 563 


plated and polished. The cost of materials point to give the foot support with com- 
and labor has been approximately $2.50 for fort. The moderate elastic tension against 
each completed foot support. the sole of the forefoot is comfortable and 



When the patient’s leg has been sus- 
pended in the Thomas splint or Pierson 
knee flexion attachment, the slings, trac- 
tion bands and the spreader and weights 
are adjusted, the foot piece can then be 
buckled to the foot and the uprights 
attached to the splint bars at the proper 


encourages active exercise but the foot 
piece stays in place regardless of the 
direction or amount of ankle motion. 

If the apparatus is properly constructed 
and applied, it does not impinge upon or 
interfere with any other parts of the 
apparatus for traction and suspension. 




ASE REPORTS- 


DIVERTICULA OF THE APPENDIX- 

Paul Kurt Sauer, m.d, 

NEW YORK 


T he first definite description of a 
dilatation of the appendix with a 
retained mucous or mucoid fluid 
was by Rokitansky in 1842. Gahtgens 
spoke of an autopsy finding in 1853, 
and Virchow in 1863. Rokitansky expressed 
the opinion, in 1867, that this condition 
was a colloid carcinoma. Steiner reported, 
in 1882, that in 2280 autopsies he found 3 
cases of hydrops of the appendix. After 
1890, when abdominal operations became 
more frequent, the condition was not so 
rarely observed; yet Stengel, in 1906, 
reported having obsen’^ed but i case in 
2000 autopsies. Von Bruns, in 1905, was 
one of the first to describe the pathogenesis 
of diverticula of the appendix. 

The condition, while rare, is common 
enough to excite interest. 

McGrath and MacCarty found 17 
diverticula in 5000 appendices (.34 per 
cent) . 

Konjetzny found 2 diverticula in 1000 
appendices (.2 per cent). 

Moschowitz found 4 diverticula in 1 500 
appendices (.26 per cent). 

Mertens found 3 diverticula in io6 
appendices (2.8 per cent.) 

Stout (Presbyterian Hospital) found 
in 264 cases operated upon for appendi- 
citis from July i, 1921 to June 30, 1922, a 
percentage of 1.89. 

At the Lenox Hill Hospital among 5283 
appendices examined in the pathological 
laboratory there were found 9 cases 
(.17 per cent). 

True congenital diverticula are ex- 
tremely rare, only i case being found in 
the literature, that described bj- Edel.^ 


In this type the wails of the diverticu- 
lum retain all the coats intact. There 
is, in contradistinction to the acquired tj'pe, 
no absence of the muscularis or submucosa 
at any part of the circumference of the sac. 
Several cases of congenital diverticula are 
reported, and if one were to read titles only, 
one might be misled as to the rarity. How- 
ever, a perusal of the microscopic examina- 
tions by the pathologists soon dispels the 
illusion. 

The acquired types are inflammatorj' 
and non-inflammatorj- in character, of 
which the former are the more common. 
The formation of the non-inllammatory 
type is probably analogous to the formation 
of diverticula of the colon. That is, they 
are supposed to be formed bj" a pouching 
of the mucous membrane and serosa 
alongside the artery which passes through 
the outer coats to the mucous membrane 
practically at a right angle. This is sup- 
ported by the fact that the usual location 
of diverticula is between the leaves of 
the mesentery. In order for this pouching 
to occur there must be some pressure 
exerted in the lumen which forces the 
mucous membrane through the weakest 
point. This pressure need not necessarilj' 
be of great force, yet it must be constant 
or frequentty repeated, and become in- 
creasingly greater as time goes on. One 
might even venture the opinion that 
all acquired diverticula are of inflammatory 
origin, at least indirectly if not directly. 

I say this, because in order to have this 
pressure gradually (in all likelihood very 
gradually: else there would be too much 
pain) increasing, there must be some 
blockage to the normal physiological drain- 


^ Virchows Arch. f. path. Anat., 138: 1894. 

From the Surgical Service of Lenox Hill Hospital; Dr. Hermann Fischer. Read before the Surgical Section of the 

New York Academy of Medicine, April 4, 1930. 
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age of the appendicular lumen. The most 
common form would be a cicatrix near 
the base due to some previous inflam- 
matory process. If the pressure is suffi- 
ciently great and forces a small pouch 
out alongside the artery somewhere distal 
to the cieatrix, we have a diverticulum 
which is acquired and non-inflammatory, 
but indirectly due to a previous inflam- 
matory process proximal to the site of 
the diverticulum. 

Stout endeavored to reproduce this 
condition experimentally by taking fresh 
appendices, closing ofl' the lumen at the 
base around a small tube, and forcing 
fluids into the lumen under considerable 
pressure. However, diverticula did not 
develop. It seems to the writer that con- 
ditions as they exist in vivo cannot, in 
this instance, be reproduced ex corpore. 
When the appendix is still part of one, 
there is probably never so great a pressure 
in the lumen, and, experimentally, this 
pressure can be maintained for only a 
comparatively short time. It is easy to 
conceive that slight pressure, exerted 
constantly, or frequently repeated, over a 
considerable period of time, and gradually 
increasing in intensity, will weaken the 
muscular coat at the point of perforation 
of the artery to such an extent that a pouch 
of mucous membrane would protrude. 

The inflammatory type always follows 
some previous inflammation of the appen- 
dix. At one of the sites of a local inflamma- 
tion in the lumen of the appendix the 
muscularis is weakened or destroyed. 
The mucosa heals from the edge toward 
the center and prevents the reunion of 
the muscle coat. A probable reason why 
this condition does not occur more often 
is the variation in the ratio between the 
amount and rapidity of necrosis and repair. 
At the same time, or at a later attack, 
somewhere proximal to this point, there 
is considerable destruction with the sub- 
sequent formation of an annular cicatricial 
constriction, causing either a partial or 
complete occlusion of the lumen. We 
then have a blind sac formed by the distal 


portion of the appendix, the intra-appendi- 
cular mucocele. The mucous membrane 
in this portion still secretes, the pressure 
becomes increasingly greater, the weakest 
point is at the site of the previous inflam- 
mation, the mucosa is pushed out, and 
we have a pouch composed of mucosa, 
serosa, submucosa, and in only a part 
of the wall is there any muscularis; in 
other words, a pseudodiverticulum. The 
contained fluid may burrow between the 
coats of the appendix, and if a cross 
section of this apppendix be made we get 
a picture of a double lumen, only one 
of which will have a muscular coat for 
part of its circumference. 

If the cicatrix at the proximal portion 
of the appendix causes a complete blocking 
of the appendicular lumen so that abso- 
lutely no fluid can escape into the cecum, 
and neither can any colon contents flow 
the other way, the fluid contained in the 
distal portion soon becomes sterile and 
gelatinous. The diverticulum may leak, 
and some of this fluid run between the 
leaves of the mesentery. If the patient be 
operated upon at this stage a condition 
will be found which has been described 
as extra-appendicular mucocele. Going 
only a step further we can visualize this 
fluid getting into the peritoneal cavity. 
As this fluid is not irritating, and some 
secretion still persists from small portions 
of mucosa, a large amount may collect 
before the patient’s symptoms become 
severe enough to require operati\'e inter- 
ference. The condition now is what is 
usually termed a pseudomyxoma peritonei. 

In looking through the literature we 
found many terms used to describe various 
conditions: such as, hydrops of the appen- 
dix, mucocele of the appendix, together 
with the different terms mentioned before. 
It is the opinion of the writer that the 
mechanism for the formation of all these 
conditions is the same as that for the for- 
mation of diverticula, and that these 
terms are merely names for slightly 
different phases of the same pathological 
condition. 
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Clinically these cases are practically 
never diagnosed before operation. The 
patients are usually operated upon for 
acute or chronic appendicitis. There is, 
however, one significant point in the 
history that might lead one to suspect 
the possibility of a diverticulum being 
the underlying factor in the ailment. This 
is a slow onset. In some cases the patient 
will complain of a slight feeling of dis- 
comfort in the right lower quadrant, or 
even slight recurrent attacks of pain over 
a period of weeks or months, and yet not 
severe enough to cause cessation of work. 
Graduall}’ these pains become more severe, 
so that at last a picture of acute appen- 
dicitis is presented. This type of history 
will be more often elicited in private 
cases than in the usual ward case. 

REPORT OF CASES 

Case i. T. B. (18578) Male, forty-five 
years of age. Patient admitted to Lenox Hill 
Hospital on March 15, 1928 complaining of 
abdominal pain and vomiting for three days 
prior to admission. The pains were at first 
vague and not localized to any portion of the 
abdomen. On the second day they were 
localized to the right lower quadrant and did 
not radiate. Vomiting set in. His past historj' 
is negative except for typhoid in 1907. The 
physical examination was unimportant except 
for the rigidity over McBurney’s point, and 
rebound tenderness. Temperature on admis- 
sion ioo.2°F., pulse 98, respirations 24. The 
urine showed 2-1- albumin, and hyaline and 
granular casts. Blood count was not done. 

Operation: Kammerer incision. The appendix 
lay in the inferior ileocecal fossa, much thick- 
ened and infiltrated, and covered with fibrin. 
The tip was ruptured and there was free pus. 
Typical appendicectomy with two cigarette 
drains, one to the stump and the other into the 
pelvis. 

Pathological Report by Dr. Bullock (Labora- 
tory No. 23658): The specimen consists of an 
appendix 5.5 cm. by diameter proximal 0.6 cm. 
by distal 1.2 cm. The surface is covered with 
thick fibrinous exudate, disclosing after remov- 
al a blackish-blue serosa. The distal i cm. is 
thickened and bent, and shows several eleva- 
tions on its surface. The lumen in the proximal 


end is obliterated, but in the remaining four- 
fifths of the organ it is dilated and filled with 
gray black material. The walls are thickened. 
There arc four rliverticula leading into the 
thick infiamed mesoappendix. Microscopic: 
Sections of the appendix show extensive necro- 
sis, associated with a generalized purulent 
infiltration. In areas the necrosis involves all 
the layers of the wail. Sections through the 
mesoappendix at right angles to the diverticula 
show the latter to be lined with mucous mem- 
brane outside of which is a large amount of 
muscle which in places show distinct longitu- 
dinal and circular coats. The mucous membrane 
of the diverticulum shows varying degrees of 
necrosis and the surrounding tissue is infiltrated 
with many cells. 

Patient made uneventful recovery, and was 
discharged on April 6, 1928. 

Case ii. E. O’F. (18476) Female, aged 
twenty, telephone operator. The patient does 
not complain of any subjective symptoms, nor 
can any objective ones be elicited. She has had 
two attacks of appendicitis, one in 1923 and 
one in 1927. At the last attack there was 
generalized abdominal pain, which became 
cramp-like, and localized in the right lower 
quadrant. Two months ago she was advised 
to submit to operative interference. The 
phj-sical examination was absolutely negative. 
The urine was normal. Temperature 99°F., 
pulse 82, respirations 20. The diagnosis of 
chronic appendicitis was made from the 
history. 

Operation, March 8, 1928: Kammerer inci- 
sion. Numerous adhesions were found in the 
cecal region. The appendix was retrocecal and 
adherent. There was a large movable stone in 
the proximal half. After the appendix was 
delivered, it was found to be in two segments, 
the distal portion having been spontaneously 
amputated. The ends of the lumen were closed 
and the segments adherent to each other by 
a small band of fibrous tissue. Appendicectomy 
ad secundam artem. 

Pathological Report by Dr. Bullock (Labora- 
tory No. 23607): Specimen is an appendix 
3.2 cm. by I cm. The serosa is roughened, dark 
brown, and dull. The lumen is very large and 
contains a hard brown fecalith. The wails 
are vary thin and fibrous in texture. There is 
an almost entire disappearance of mucosa. 
There is in the mesoappendix a small oval mass 
I cm. long which seems to be partiallj' calcified 



New Seuies You X, No. 3 


Sauer — Appendiceal Diverticula American journal of surgery 567 


with a central greenish area, and a tough 
fibrous peripheral seetion. 

Microscopic: Section of the appendix shows 



Fig. 1. Four diverticula in one appendix. 

dilatation of the lumen and atrophy of the 
wall involving chiefly the mucosa and tire 
lymphoid tissue. The former appears to be 
everywhere intact though extremely thinned 
out in places. There is a localized fibrous 
thickening of the serous coat, associated with 
extensive hemorrhage. Section of the nodule 
from the mesentery shows circumscribed 
appendicular tissue including all the coats. 
In one place there appear to be two distinct 
lumina, each bordered by intact mucous 
membrane and apparently possessing separate 
and distinct submucous and muscular coats. 
Several isolated gland tubules are noted in the 
submucosa. The lumen contains amorphous 
material showing deposits of lime salts. The 
wall is sclerotic, and the surface is thickened by 
fibrosis and shows hemorrhagic fibrous ad- 
hesions. The sequestration of this mass of 
appendix in the mesentery is probably ex- 
plained bj' spontaneous amputation of a 
diverticulum. 

The patient was discharged after an unevent- 
ful recovery on the tenth day. 

C\SE III. A. C. (18S07) Female, aged 
twenty-nine, nurse-girl. On admission, April 
7, 1928, the patient complained of pain in the 
right lower quadrant of one day’s duration. 
The pain began the night before admission, 
and was accompanied by constant nausea, 
but no vomiting. She had had one similar 
attack six months previoush’, at which time 
she had vomited several times. Other history 
was negative. The physical examination re- 


vealed nothing except tenderness over the 
entire lower abdomen, most marked over 
McBurney’s point. There was distinct rebound 



Fig. 2. Portion of .appendix shown in Figure i, showing 
double lumen. 

tenderness, but no masses palpable. Vaginal 
examination was negative except for tenderness 
in the right fornix. Blood count showed 14,200 
white cells with 72 per cent polymorphonu- 
clears. The urine was negative. Temperature 
on admission ioo.8°f., pulse 88, respirations 
20. 

Operation on April 9, 1928: Kammerer 
incision. The appendix laj'' retrocecal, embed- 
ded in thick adhesions. The base was free. 
Appendicectomy lege artis. A small drain was 
inserted. 

Pathological Report by Dr. Bullock (Labora- 
tory No. 23804): Specimen consists of an ovoid 
mass 7 cm. by 4 cm. The external surface is 
brown and granular. The cut surface shows a 
lumen surrounded by a gelatinous, yellowish- 
white tissue, with an area of liquefaction 
adjacent to the lumen previously described. 

Microscopic: Sections of the appendix show 
marked thickening of the wall, due partly to 
fibrosis and inflammatory exudate, and partljr 
to hyperplasia of the muscular coat. One 
section presents a lumen which is bordered by 
an intact mucous membrane, the glands of 
which are large and rich in goblet cells. This 
is bordered on one side by the submucosa, 
muscularis and serosa. The muscularis is very 
irregular, and in one place encloses a mass of 
fibrous tissue, which may possibly represent 
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an obliterated lumen. At a point where there 
is a break in the imiscularis, tlu-re is a second 
lumen, one side of which is borrlered !)y mucous 



Fig, 3 . 1 lircc illustrations of tliverticul.i fruin UifTerent 
appendices. 

membrane showinj: large areas of necrosis 
and suppuration. The other side of the lumen 
is bordered by a thick mass of fibrous tissue 
containing strands of smooth muscle. The 
greater part of the tissue is transformed into 
myxomntous tissue which show.s areas of 
ncerosis and suppuration. Near one surface 
of the appendix there is a sacculated gland 
tubule lined with cylindrical cells and em- 
bedded in fibrous tissue. The fibrous tissue is 
almost completely surrounded by smooth 
muscle showing a suggestion of a circular coat. 
The outer surface of the appendix shows areas 
of necrosis, suppuration, and fibrinous exudate. 

The patient was discharged, cured, on the 
fourteenth day. 

CxSE IV. H. A. (21 178) female, aged forty- 
two, housewife. The patient was admitted to 
the hospital on December 3, 1928 complaining 
of vomiting and abdominal pain for the past 
forty-eight hours. She had had no previous 
similar attacks. During the first twenty-four 
hours she vomited four times, and had had 
rather loose bowels. No vomiting occurred 
during the second twenty-four hours, but she 
felt severe drawing pains in the umbilical 
region. Her previous history was irrelevant. 
Menses had always been regular and painless. 
Physical examination revealed a rather fat 


di‘'‘<:ndfd abdomen. There uas marked redness 
over the lower .alKiomcn flue to .a fpit e'.atcr 
bottle. In this portion there w.-i.^ rlelinitc 
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tendernes'.. mo'-l marker! over .McBurney’s 
point. Rigidity was lacking, \kagina! examina- 
tion was negative except for tenderness in the 
right fornix. ,\o other pathologic.il findings 
were elicited. .-Ndmission temperature, loi.g'f'., 
pulse 114, respirations 24. The urine was 
normal. U’assermann reaction, negative. The 
patient came to operation for acute appeiulici- 
tis. .'\n appendicectomy was done in the usu.i! 
manner except that the stump was not buried. 
At operation the ajipendix was found to lie 
in the retrocecal position, curled up, and held 
by firm adhesions. 

Patbolodcal Report b\- Dr. Bullock (Labora- 
tory .No. 24908): Specimen consi.sts of an 
appendix measuring 8 cm. in length and o.S 
cm. in diameter, somewhat dilated at the tip. 
The surface is rough, deeply injected, and 
covered with a grayish exudate and adhesions. 
At the tip it is covered by dark hemorrhagic 
arc.as and is edematous. The lumen is patent 
throughout and is filled with fecal matter. 
The mucosa in the proximal portion is thick- 
ened, while in the distal extremity it is thinned, 
hemorrhagic and necrotic. Microscopic Ex- 
amination: Section of the distal part of the 
appendix shows extreme necrosis which is 
confined to the inner layers of the wall. The 
necrosis is associated with purulent infiltration 
and extensive hemorrhages. Tlic lumen is 
extremely dilated and in one area shows a 
false dix'crticulum. Section through the proxi- 
mal part shows fibrosis of the wall and necrotic 
patches in the inner layer. 

Case v. J. G. (P280S) male, aged thirty- 
two, contractor, was admitted to the hospital 
on November 28, 192S complaining of pain 
in the right lower quadrant of suHicicnt 
intensity to cause his ceasing work, but not 
severe enough to keep him from walking around. 
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For the last two years he had noticed similar 
pains at more or less irregular intervals. One 
year ago, during one of these attacks, a phj^si- 
cian had made the diagnosis of appendicitis. 
Ice bags applied to the abdomen relieved him 
for the time being. From that time he had had 
occasional days when he felt sick, but, as lie 
says, “nothing serious.” Physical examination 
revealed a man 5 ft. 7 in. tall, weighing about 
195 lb., and too fat. He was sick enough to be 
petulant, but not, apparently, acutely ill. 
Heart and lungs were negative, the abdomen 
protuberant. Between the umbilicus and the 
anterior superior spine a definite mass, the 
size of an orange, could be palpated with ease. 
There was marked riglditj* on the right side. 
Rectal examination was negative. The urine 
showed 3+ albumin, and hyaline and granular 
casts. Blood count was not done. Admission 
temperature 103.2°?., pulse 128, and the 
respirations were 28. Immediate operation 
for acute appendicitis with localized peritonitis 
and abscess formation. 

Operation: Kammercr incision. On opening 
the peritoneum a mass of highly inflamed 
omentum was found surrounding the caput 
coli. On freeing this omentum, about 10 c.c. 
of pus escaped into the wound. Below the 
omentum was found a highly inflamed, in- 
filtrated hard mass with many adhesions, 
which gave one the impression that it might 
be tuberculous, carcinomatous, or actinomyco- 
tic. With considerable difficulty the tumor was 
freed, and finally an appendix was shelled 
out of the mass. The base of the appendix 
was an inch in diameter, and the form much 
distorted. The lumen was very small, but the 
walls were at least half an inch thick. Appendix 
removed, drainage tubes inserted, and the 
abdomen closed in layers to the drains. On the 
ninth day a secondary abscess had formed 
which was evacuated by inserting the finger 
through the drainage canal and in between the 
retaining loops of intestine. A fecal fistula 
developed, but otherwise there were no compli- 
cations in the convalescence. 

Pathological Report by Dr. Bullock (Labora- 
tory No. 24967): Gross appearance; The 
specimen, received in formalin, consists of an 
appendix and a mass of inflammatory tissue. 
It measures 6X5X3 cm. Microscopic: Sec- 
tion through the mass reveals an appendix 
containing two rather large and apparently 
separate lumina bordered by mucous mem- 
brane. The entire wail is greatly thickened by 


fibrosis and the products of an acute and 
chronic exudative inflammation. In one area 
there is a large and ill-defined abscess. Else- 
where the Avail is richl}"- infiltrated Avith small 
round cells. Throughout the Avail are numerous 
small hemorrhages. Attached to the appendix 
is a mass of inflammatorj* fat tissue. 

Case a''i. W. F. M. (Pi 973) male, aged 
forty-two. The patient Avas admitted to the 
hospital on April 14, 1928 complaining of pain 
in the right loAver abdomen. Taa'o days prcAaous 
to his admission he AA’as seized Avith generalized 
abdominal pains, not radiating, but later 
localizing in the right loAver quadrant. No 
A'omiting or other symptoms. His boAvels 
haA'e been moA'ed Avith laxatNes. No urinary 
symptoms. The pain has been getting progres- 
siA’’ely Avorse, and today he had pain Avhen 
AA’alking and difficulty in standing up. His 
prcAdous history is negatiA’^e except for typhoid 
feA'er many years ago. He has ncA^er had a 
similar attack. The physical examination 
reA’-ealed nothing outside the abdomen. The 
abdomen Avas not distended, and there Avas no 
generalized tenderness or rigidity. At 
McBurney’s point there is some rigidity, and in 
this area a hard tender mass is palpable. 
Rectal examination is negatRe. Urine normal. 

Operation: Kammerer incision. There AA'as 
no free fluid on opening the peritoneum. 
A tumor, almost grizzly hard, Avas found in 
the region just beloAV the cecum, and forming 
part of the cecal Avail. The surrounding tissue, 
especially the mesentery of the loAver ileum, 
AA'as thickened and hard. With difficulty this 
mass AA'as entered and about 2 oz. of thick 
yelloAv pus AA'as CA'acuated. It Avas difficult to 
make out the appendix because of the matting 
together of the tissues. The appendix Avas 
remoA'ed but the stump could not be inA'erted 
on account of the infiltration. Taa'o drains 
AA'ere inserted. Closure in layers to the drains. 

Pathological Report by Dr. Bullock (Labora- 
tory No. 23850): The specimen, receRed in 
formalin, is an appendix 5 cm. in length by 
0.8 cm. in diameter. The Avhole appendix is 
coA'ered Avith organized exudate and fat to 
such a degree that the original organ can 
onR be seen on section. The lumen appears 
to be obliterated. The AA-alls are thick and 
tough. A'licroscopic: Sections of the appendix 
shoAV a generalized OA'ergroAvth of fibrous 
tissue and tAvo large areas of fatty infiltration. 
All epithelial structures are missing, and the 
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lumen is obliterated fay granulation tissue. 
The lymphoid tissue shows localized hyper- 
plasia. The wall is irregularly infiltrated with 
inflammatorj'^ cells. Outside ofthe muscular coat 
there is a large abscess bordered by granulation 
tissue, to one side of which is a well-defined, 
though irregular, second muscular coat. 

The patient was discharged, cured, on 
May 24, 1928. 

Case vii. M. J. (20447) female, aged 
thirty-eight, housewdfe. The history is irrele- 
vant so far as the appendix is concerned. 
She was operated upon for bilateral salpingo- 
oophoritis, and the appendix was removed 
incidentally. Equally unimportant, from our 
standpoint, is the physical examination. 

Pathological Report hy Dr. Bullock (Labora- 
tory No. 26835); The specimen, received in 
formalin, consists of an appendix, measuring 
6 cm. in length by 1.3 cm. in diameter. The 
peritoneal surface is covered by torn fibrous 
adhesions and hemorrhages. On section the 
lumen is patent throughout, and emptjA 
The mucosa is thickened, but shows no gross 
lesion. The wall is thickened by an increase in 
fibrous tissue, and contains small hemorrhages. 
Microscopic: Sections of the appendix show 
the wall to be thickened by a more or less 
generalized overg^o^vth of fibrous tissue and 
hypertrophy of the muscle coat, and is infil- 
trated with inflammatory cells. These cells 
are rather few in number, except in the thick- 
ened outer coat where they are abundant and 
consist largely of small round cells. Attached 
to the outer surface are inflammatory fibrous 
adhesions. The lumen is, for the most part, 
of small caliber, and in one place the epithelium 
bordering it is eroded away. The mucous 
membrane in this area is atrophic and shows 


an increase in fibrous tissue. The lymph 
follicles are moderately hjqjerplastic. In one 
part of the organ there is a small round canal 
which is directed perpendicular to and com- 
municates with the lumen. This canal passes 
through all the coats and forms a nodule 
on the outer surface where it is slightly dilated 
and covered with thickened serosa. It is 
surrounded by mucosa and submucosa, though 
in one area the mucous membrane is eroded 
away. There is no marked inflammator}’- 
reaction about this false diverticulum. 

Case viii. C. B. (19157) female, aged 
forty-three, housewife. The history", so far 
as the subject in hand is concerned, is irrele- 
vant. She was operated upon, primarilj', 
for a fibroid of the uterus. The appendix was 
removed at the same time. The physical 
examination revealed nothing abnormal about 
the appendix. 

Pathological Examination by Dr. Bullock (La- 
boratory No. 23964) : The appendix is 5.5 cm. 
in length by i cm. in diameter. Its outer 
surface is slightly congested. On incision its 
w'alls seem thicker than normal, though 
they do not appear inflamed. The mucosa 
is glistening throughout, but it is somewhat 
corrugated and also seems thicker than normal. 
The lumen is patent throughout. 

Microscopical: Sections of the appendix 
show a narrow lumen bordered by an intact 
mucous membrane. The lumen is eccentrically 
placed, and one of the sections shows a second 
lumen incompletely lined with mucous mem- 
brane. The remainder of the ^YaII shows 
fibrosis, fatty infiltration of the submucosa, 
and hjqjertrophy of the muscularis. The 
lymphoid tissue is very scant and there is 
but little cellular exudate. 



COMPLETE ACCIDENTAL CUTTING OF URETER 
DURING LAPAROTOMY 

WITH NON^SURGICAL ANASTOMOSIS; 

REPORT OF CASE* 

Frederick T. Lau, m.d., f.a.c.s. 


NEW YORK 


R ealizing the frequency with 
which ureters are accidentall}’’ tied 
and cut during laparotomy, my 
only excuse for reporting this case is its 
unusualness. 

CASE REPORT 

Patient M. D. Female aged thirty-two. 
Negress, admitted to the Gynecological service 
November 21, 1929, with provisional diagnosis 
of salpingitis and oophoritis. After several 
days she showed signs of ruptured ectopic 
pregnanc3% Her hlood picture on December 2 
was as follows: erythrocytes, 1,356,250; leuco- 
cytes, 26,400; hemoglobin, 32 per cent, blood 
Wassermann reaction 4-+-. Repeated urinalyses 
showed 2-4+ albumin, also many hyaline 
and granular casts and many clumped pus 
cells. She was transfused and on December 3, 
under general anesthesia a celiotomy with 
removal of products of pregnancy was done 
as follows: 

“Midline incision. Before opening peri- 
toneum, dark blood could be seen through it. 
Peritoneal cavity was filled with large blood 
clots. The right tube was enlarged and ruptured 
at one point from which emerged a cord 
attached to a fetus about 9 cm. long; the other 
end of the cord was attached to a mass of 
placental tissue about 5 cm. in diameter. 
There was considerable fresh bleeding from 
the open tube. Tube was clamped at its proxi- 
mal end, vessels ligated and divided. There 
was free bleeding in the form of oozing from 
the site of the placenta. This could only be 
controlled by packing with gauze. In freeing 
the distal end of the tube the ligature was put 
around a mass of tissue in which, after the 
tube was amputated, what appeared to be the 
cut end of the right ureter was visible. At this 
time patient’s condition was so serious that 
no attempt could be made to repair the ureter. 
Proximal end was brought down and sutured 
to the extreme head of the distal end. Rubber 


dam drain was placed down to the end of the 
ureter. Two gauze packs were left in place to 
control hemorrhage. Wound was quickly 
closed in layers and the skin with interrupted 
silk worm gut.” 

Patient’s condition at the end of operation 
was poor. Patient’s blood pressure immedi- 
ately prior to operation was 94/ 50 

Pathologist's Report: 

Gross: The specimen consists of an irregular 
and nodular tube adherent to its associated 
ovary and having firm thickened walls. There 
is also an embryo 5 cm. long. 

Microscopic: Sections show a chronic non- 
specific inflammation of tube and ovary. 

Diagnosis: Salpingitis, chronic. Oophoritis, 
chronic. Embryo. 

The immediate postoperative convalescence 
was very stormy and considerable stimulation 
was necessary. 

The patient was first seen in consultation by 
the writer on January 3, 1930 at which time 
cystoscopy and urography were requested. 
The patient presented a healing, slightly 
infected wound in the right midline from which 
a small amount of urine was oozing. Upon 
questioning the interns and nurses, the impres- 
sion was gained that the dressings did not 
contain the entire output of urine from the 
right kidney and that at least a fair percentage 
of urine from this kidney was finding its way 
to the bladder. In view of these findings, it 
was felt that any ureteral instrumentation at 
this time would disturb whatever ureteral anas- 
tomosis was in progress. The daily fluid intake 
and output were recorded and it was observed 
that the percentage of the latter was con- 
stantly increasing. The wound continued to 
heal and decrease in size and on February 10 
was entirely healed and dty. 

Cystoscopy was done on February 18, as 
follows: Usual preparation. There was some 
obstruction to the passage of the cystoscope 
due to constriction of the urethra. Bladder 
mucosa and landmarks normal with the excep- 


* From the Urological, Sen'ice of Grasslands Hospital. Read before the Genito-Urinary Section of 

the New York Academy of Medicine, May 21, 1930. 
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tion of pouting at each orifice at the time of of the right catheter is seen on a level with the 
efflux. A No. 6 catheter passed to the left transverse process of the fourth lumbar 
kidney pelvis without obstruction. On the vertebra. After the injection of contrast 




L . 

Fig. I. Pyelogram of right kidney (Feb. 8, 1930) show- 
ing lead catheter on level of fourth lumbar vertebrae 
and marked hydronephrosis of right kidney. 

right side there was a definite obstruction at 
the junction of the middle and upper third 
and the catheter would pass no further. Sterile 
specimens collected from bladder and both 
kidneys for urea and microscopic examination. 
One cubic centimeter phenolsulphonephthaiein 
intravenously appeared on the right side in 
five and one-half minutes and on the left side 
in and four one-half minutes. P^'elogram and 
ureterogram done on the right side. 

Laboratory Findings: 

Right Left 

Feb. 19, 1930 Bladder kidney kidney 


Urea .0048 .0063 

Micro Occ. pus Few pus Few pus 

cell cells cells 


Occ. epi- Few epi- Few epi- 
thelial thelial theli.al 

Stained prepa- No organ- No organ- No organ- 


ration isms isms isms 

Culture Sterile Sterile Sterile 

P. S. P 12 c.c. 15 c.c. 

No P. S. P. 3 per cent 
P. S. P. 


Radiographic examination of the urinary 
tract shows opaque catheters in situ. The tip 


Fic. 2. Right ureterogram showing alternate constric- 
tion, dilatation and kinks with right angle kink and 
hairline outline of ureter over trans\'erse process of 
fifth lumbar vertebra, where anastomosis probably 
occurred. 

material in the right side, the major calyces of 
the right kidney appear considerablj- dilated 
as does the upper portion of the ureter con- 
tiguous to the pelvis. Contrast substance is 
seen in what appears to be the right ureter 
which structure is dilated and shows numerous 
kinks. 

The patient insisted on leaving the hospital 
before dilatation of the right ureter could be 
accomplished and the social serx'ice depart- 
ment was unable to locate her subsequently’. 

CONCLUSIONS 

1. The present picture of a markedly 
hydronephrosed almost functionless right 
kidney with constrictions and kinks of the 
right ureter may have been present, to 
some degree, prior to operation because 
of pressure from salpingitis and ectopic 
pregnancy. 

2 . The extremely poor condition of 
patient at time of operation precluded any 
attempt to repair ureter at that time. 
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3. The partial ureteral anastomosis waiting was well rewarded with this 
which had apparently taken place when patient. 

patient was first seen by the writer, con- 5. The degree of ureteral constriction 
traindicated any surgical procedure or at the site of anastomosis is perhaps no 
intraureteral instrumentation at that time, greater than the amount which would have 

4. A conservative attitude of watchful resulted from surgical repair. 

& 


BENIGN TUMORS OF THE HEPATIC FLEXURE* 

Antonio Ramos Martinon, m.d. 

HAVANA, CUBA 

T he following case presents consider- family history of this patient lacks importance, 
able interest because of the rarity of Aside from the eruptive diseases of childhood, 
benign tumors in the colon and the patient has suffered from malaria and 



Fig. 1. Twelve hours after opaque meal, showing large Fig. 2. Twenty-four hours following opaque meal. Note 
filling defect in hepatic llcxure of colon. small intestine is not yet empty. 




especially because of the difficulty of gonorrhea. In 1923 he was operated on for 

differential diagnosis in this instance. appendicitis. 

Several months before entering the hospital 
CASE HISTORY he commenced to suffer from painful crises in 

On April 26, 1930, there entered the surgical the right upper quadrant, with obstinate con- 
service of the Canaria Association of Cuba stipation, for the relief of which the patient used 
under the care of Professor Duplesis, Mr. R. purgatives and laxatives. His weight fell off 
S., forty-six years of age, white, married. The slightly. 

* Submitted for public.'ition October 16, 1930. 
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The cause of his entry into the hospital 
was an acute crisis with abdominal distension, 
meteorisin, pain on palpation and fever, all 
these symptoms indicating an intestinal ob- 
struction. This was relieved by ice bags, 
hi’-dric diet and rest. As soon as the patient 
commenced to eat again, the picture of obstruc- 
tion was repeated, presenting the syndrome of 
Czenick. The patient felt that gases on reach- 
ing the hepatic flexure of the colon were 
detained and passed backward toward the 
cecum, until after various attempts the gas 
boluses did pass with a gurgling noise. 

On examining the abdomen by palpation 
there was noted a zone of resistance in the 
right upper quadrant, with marked pain on 
pressure. The examination of the urine and 
fecal matter gave normal findings. Wassermann 
and ^^on Pirquet reactions were negative. 

X-Ray Report: Signs of intestinal obstruction 
due to an intrinsic tumor of the hepatic 
flexure of the colon. A number of roentgeno- 
grams were made following introduction of 
opaque material by mouth and by enema: the 
first at twelve hours, the second at twenty-four 
hours, the third by enema and the fourth 
following the first evacuation after the enema. 

In view of the findings of the .v-ray study 
and of the clinical examination carried out by 
the surgeon, operative intervention was decided 
upon. A hemicolectomy was done in one stage. 

Pathological Report: The resected specimen 
was sent to the Laboratory of Pathological 
Anatomy of Professor Ramirez Coria, who 
gaA-e the following report: 

“Segment of colon surgically removed. The 
organ was received without opening it; so it 
was possible to determine that one of the ends 


gave the impression of normal conditions as 
to thickness of wall, lumen, etc. The other end, 
on the contrary, showed very thickened walls, 
the lumen of which was almost completelj'' 
abolished. A longitudinal section made to 
observe the interior of the intestine showed 
that in the segment where the lumen was 
obstructed the appearance of the mucosa was 
roughened, full of fissures and excrescences, 
marked with detritus and mucus. The con- 
sistency of these excrescences was fragile. 
Histological study made at various points 
showed that the general lesion, which attacked 
almost equallj’’ the whole extent of the organ 
in its diseased portion, was a papilloid prolif- 
eration of epithelium and of the connective 
tissue, with abundant atj^pical calciform ele- 
ments. Between these formations there were 
observed ulcers, with mucoid necrotic base, 
invading even to the muscular coat. The 
remainder of the wall seemed full of miliary 
foci of infiltration with round cells and mono- 
nuclear and pohmiorphonuclear leucoc3q;es. 

There were no signs of malignancy,” (Figs. 
5 and 6). 

CONCLUSION 

At times the interpretation of tumors 
of the hepatic flexure is made difficult 
from the standpoint of deciding as to their 
nature. In spite ’ of the carcinomatous 
aspect of this tumor from the standpoint 
of the roentgen findings, we refrained from 
making a diagnosis of carcinoma, limiting 
ourselves to calling attention to the 
presence of a tumor of intrinsic origin, 
without specifying this origin as benign 
or malignant. 



BENIGN PAPILLOMA OF THE RENAL PELVIS=^ 

Francis N. Kimball, m.d. 

NEW YORK 

AD. an Italian, aged sixtj’-two, occupa- patient being in the prone and erect posture, 
tion, carpenter. Admitted to the catheter Avitiidrawn in the erect posture and 
-i. X. Urological Department of the James ureterogram taken. After the .v-rays had been 
Buchanan Bradj' Foundation on November 1 8, completed the catheter vas reinserted and 
1929, at which time he was complaining of pain sodium iodide allowed to drain off kidney 
in the left flank. pelvis irrigated with sterile water. 

Venereal Injectmi: Denies infection. X-ray Examination: Genitourinart' tract. 

Present Illness: Began one year ago with a Right kidney shadow is small in size and in 
dull aching pain located in the left costal verte- good position. Left kidney shadow is large in 
bral angle from which it radiated to the left size and gives one the impression that is about 
flank and to the left testicle. The pain was twice the size of the right kidney*. There is no 
characterized as being sticking. The attacks shadow indicative of stone in the urinarx’ tract, 
are periodic and are occasionally accompanied Left pyelogram shows a filling defect which is 
by blood in the urine. Sometimes the pain was quite e.\tensive. It is about the size of the 
so severe that it was necessary for his family terminal phalanx of the thumb. The calices 
phj'sician to give him morphine to relieve the are not badij' distorted. The pelvis is enlarged 
pain. During the past few months the attacks to about three times the usual size. There is a 

have been more frequent and the pain has distortion of the ureter opposite the fifth 

been more severe. He thinks that the blood has sacral foramen. 

increased both in amount and in frequency. Impression: The left kidney is the site of a 

The last attack occurred one week ago at papillomatous tumor intruding into the left 

which time there was a large amount of blood kidnej' pelvis. 

in the urine. During this attack he had severe Suggestion: That the left kidney be removed 
pain whenever he voided his urine. This under regional anesthesia, 
caused him to go to a hospital for advice and Operation: Performed under paravertebral 

treatment. anesthesia on November 19, 1929. Lfsual 

Physical Examination: Reveals a well-de- lumbar incision was made through the super- 
veloped and well-nourished male of sLxty-two ficial fat, extending through the abdominal 
years of age. The examination was normal muscles and fascia, exposing the peritoneum, 
with the following exceptions: There is tender- The peritoneum was pushed upward towards 
ness in both flanks, but most marked in the left the midline and the incision extended slightl}* 
flank, especiallj’’ towards the left costal verte- downwards and forwards. The perirenal tissues 
bral angle. The prostate was slightly enlarged, were grasped with forceps and separated 
elastic in consistency and not fixed. between the forceps exposing the surface of 

Cystoscopic Examination: Usual preparation, the kidney. The kidney was freed from the 
Instrument passed without difficulty. Vesical surrounding tissues by blunt dissection. When 
fundus shows some general edema. Ureteral the pelvis of the kidney was exposed, a soft 
orifices normal. Vesical orifice shows marked resilient mass was palpated in the kidney pelvis, 
edema. Catheters No. 6 French passed to the This mass was freely movable in the kidney 
kidney pelvis on each side. Specimens col- pelvis. In view of the findings of the pj’-elogram, 
lected, sent to the laboratory for culture, urea the pelvis was not opened and a nephrectomy 
and microscopical examination. One cubic was done. Kidney pedicle doubly ligated in 
centimeter of phenolsulphonephthalein injected the usual manner. Closure with plain catgut, 
intravenously, appeared on the right side in rubber tissue drain from the upper angle of the 
four minutes; left side in five minutes. Total wound which was closed in laj-ers. Drj’- dress- 
amount secreted ten minutes after appearance ing, patient returned to the ward in good 
time, 6 per cent right side, 5 per cent left side, condition. 

A’-ra3'S taken before and after the injection The wound healed satisfactorily and was 
of sodium iodide into the left kidnej^ pelvis, entireh- closed at the end of two weeks. 

* Read before the Genito-Urinarj' Section of the New York Association of Medicine, May 21, 1930. 
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During his stay in the hospital his con- 
valescence vas uncomplicated, and he vas 
discharged from the hospital, as cured two 
weeks after operation. 

Pathological Report: The gross specimen 
consists of a kidney about normal size. It 
measures 1 1 X 5.5 X 4.5 cm. in size. It is 
firm in consistency. The capsule strips with 
din'iculty. The pelvis and attached 3 cm. of 
ureter are dilated apparently by pyelography. 
There is no obvious inflammation. On incision 
of the pelvis it is found to be filled with a soft 
papillary growth of which no point of attach- 
ment is found in this incision. \Vhen the kidney 
substance is cut through the point of attach- 
ment is found to be by a broad base at the brim 
of the pelvis. Microscopic section shows numer- 
ous villi of loosely connected tissue covered by 
a many-layered epithelium, composed of ovoid 
cells which are regular in size and shape. The 


loose connective tissue stalks are infiltrated 
with round and polynuclear cells. No mitoses 
are found. There is no evidence of anj' infiltra- 
tion whatever at the base of the growth, 
although the base is included in this section. 
In view of this and also of the regularity of the 
cells, we believe the process to be entirely 
benign. 

Patient was last seen on May 19, 1930, at 
which time he was free from symptoms and 
was enjoying the best of health. Cj^stoscopic 
examination reveals that the vesical fundus is 
normal in appearance; there is no evidence of 
tumor, stone or diverticulum. Left ureteral 
orifice is open, golf-hole in type and there is a 
ureterocele at the lower border of the ureter 
which remains constant as long as there is 
pressure in the bladder. The lower end of the 
right ureter was apparently within normal 
limits. 


TRAUMATIC AVULSION OF THE TIBIAE TUBERCLE 

REPORT OF A CASE SHOWING HEALING BY FIBROUS UNION =*= 

Benjamin Goldman, m.d. 

ERIE, PA. 


T raumatic avulsion of the tubercle 
of the tibia is a distinct clinical 
entity. After a search of the literature 
one is struck by the paucity of cases 
recorded in both American and foreign 
journals. Cotton^ points out the rare 
occurrence of this injury in adults. This 
condition must be difterentiated from the 
sprain described by Osgood and Schlatter 
and since known as Osgood-Schlatter 
disease, a process of gradual onset, occur- 
ring most frequently during the age of 
adolescence and characterized by swelling, 
tenderness and pain in the region of the 
tubercle of the tibia. Grossman- and others 
have pointed out that this condition is 
somewhat analogous to Perthes’ disease. 

Ossification of the epiphysis of the tibial 
tubercle takes place most frequently be- 
tween the twelfth and the fifteenth year. 
Complete bony union between the epi- 


physis and the shaft of the tibia does not 
occur until about the eighteenth year. 
Rickets predisposes to separation of this 
process. Trauma, direct and indirect, of 
varying forces may produce this condition 
on account of the exposure of the tubercle 
to these forces. 

Avulsion of the tibial tubercle may be 
the result of direct violence, as in a case 
reported by Overlook® in which the patient 
sustained a blow just below this process 
from the hoof of a horse; or as a result of 
violent contraction of the rectus femoris 
which apparently was the modus operand! 
in the case which is reported in this 
article. The history and physical signs 
should aid the examiner in making the 
diagnosis. The patient, as in this case, 
stepping downward from sidewalk to 
street, with the weight of the body thrown 
forward, suddenly loses his balance, and 


* Presented before the Stafl' of Mamot Hospital, Erie, Pennsylvania. October 8, 1929. 
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in attempting to regain his poise, extends giving one the impression of an effusion 
the leg forcibly upon the thigh bringing into the joint. Aside from this, there is no 
into play a marked contraction of the deformitj-. There was exquisite tenderness 



Fig. I. Fig. 2. Fig. 3. 

Fig. I. Dec. 24, 1928. An irregular M by i in. piece of bone has been pulled off the anterior tubercle of the 
upper end of the tibia. This is separated about in. 

Fig. 2. Dec. 14, 1929. Old fracture of tubercle of tibia, which is in good position. Bony union appears to be 
present betiveen fragment and shaft. 

Fig. 3. Jan. 18, 1929. Small piece of bone, which appeared to be attached to tubercle of tibia, now appears to be 
loose and ununited. 


rectus femoris. As a result of the quick 
tearing of the tubercle from the bone, 
plus the loss of equilibrium, the patient 
falls and upon attempting to rise finds 
that it is impossible for him to extend his 
leg except b}’’ very extreme effort and 
then only with much pain. Subsequent 
pain is present only upon movement of 
the affected part and as soon as the limb 
is immobilized the patient is comfortable. 
Disabilitjf is limited to extension which 
can be done only upon extreme exertion, 
the non-affected vasti being brought 
into use. The swelling in this case was 
considerable, the knee being puffed out. 


in the case reported by the writer, the 
patient objecting very strongly to even 
light palpation. 

Treatment: If there is not too much 
retraction of the patellar ligament, as 
shown b}' -v-ray examination, and if the 
tubercle can be palpated and replaced, 
strapping and immobilization maj^ effect 
a complete cure. If, however, retraction 
is great and swelling considerable, as in 
the case reported later, it is the writer’s 
opinion that operative measures are then 
justified. 

Prognosis: Good results have been re- 
ported by both methods after three 
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months. Untreated cases sufter much Prescnf //hic^s: About 1 1 p.m., on the evening 
lameness. of December 21, 192S, the patient, while 

This case is presented, first, because of stepping from the sidewalk to the street, lost 



Fig. 4. Fig. 5. 

Fig. 4. Feb. iS, 1929. Tibial tubercle is not united, and appears to be absorbing. Qilcified material is seen in 
infrapatellar region, and in soft parts along posterior part of lower end of femur; the latter is probablj' calci- 
fication in the vessels. 

Fig. 5, June 22, 1929. Numerous loose pieces of bone or calcareous material seen in infrapatellar region, indi- 
cating non-union. 


the rarity with which these cases are seen; 
second, because of the age of the patient 
and the excellent recovery he made (it 
seems that this is the oldest patient on 
record to sustain such an accident); and, 
third, because of the changes which 
occurred in the avulsed tubercle which in 
no wise affected the functional result. 

CASE HISTORY 

1 . S., aged seventy, attorney, married, wife 
and three adult children alive and well. No 
previous history of bone disease. This patient 
has always been in good health and is still 
active in his work. 


his balance, tried to regain his poise, but fell 
into the gutter. He was dazed for a few mo- 
ments, but rapidly recovered and was able to 
call a passer-by for help. He was carried to his 
hotel across the street and put to bed. This 
accident har'ing occurred in a citr' over a 
hundred miles away, it was impossible to see 
the patient before the following da^'. Owing to 
his desire to return to his home, a cast was 
applied from the toes to the groin and the 
patient was transported to Hamot Hospital, 
Erie, Pa. 

General physical examination showed noth- 
ing of interest aside from the local condition 
complained of except bilateral, indirect, in- 
complete, inguinal herniae which were held in 
place by a truss. The patient has worn this 
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device for many years with comfort and free- 
dom from symptoms. 

Local Condilion. The patient complained 
of pain in his right leg upon tiic slightest 
motion. Function was lost. Measurement 
of the lower extremity from anterior superior 
spine to the internal malleolus showed no 
shortening. There was neither outward nor 
inward rotation of the thigh or leg. The 
knee was swollen very considerably but 
showed no discoloration. There was c.xquisitc 
tenderness over the entire knee and further 
examination was so painful that it had to 
be abandoned. The patella could be palpated 
and appeared to be intact. The swelling was 
so great that it was assumed that there was a 
considerable effusion into the joint. Again, 
owing to the swelling and pain, it was impos- 
sible to determine further injury to the patella 
or its attachments. 

X-ra3' examination revealed an avulsion 
of the tibial tubercle with some retraction 
of the patellar ligament and an upward dis- 
placement of the patella. 

Operation. On December 24, 1928, the 
patient was given morphine sulphate grain 
by hjnpodermic and barbital grain 5, the 
leg having been prepared for operation. 
Under local anesthesia, using procaine i per 
cent, a field block infiltration of the knee 
was made after the method of Braun. Through 
an incision about 6 in. long, e.\tending from 
just above the patella to a point just below 
the tibial tubercle, the site of fracture was 
exposed and found to be occupied by a large 
hematoma which was removed. The ligamen- 
tum patellae with its attached bony fragment 
was isolated and the tibial tubercle was united 
by No. 2 chromic interrupted sutures to the 
periosteum of the tibia. Several sutures of 
the same material were placed through the 
patellar ligament into the periosteum of the 
tibia. A full-length cast was applied with 
the leg in extension and the patient was 
returned to bed. 

Postoperative Course. The patient remained 
in the hospital for seventy-two days during 
which time his temperature, pulse and respira- 
tion remained normal. All clinical laboratory 
data were negative. The wound healed by 


primar\' union. TwenU-eight days after opera- 
tion (January 21, 1929) the upper half of the 
cast was removed and radiant heat was 
applied dailj' to the entire leg. The c.\tcnsors of 
the thigh and leg were given light massage 
and a limited amount of active and passive 
motion. Two weeks later (Februarv 5, 1929) 
the remaining half of the cast was removed 
and a posterior Cabot wire splint was sub- 
stituted. The patient then began to walk on 
crutches. Two weeks later (Februarv 19, 1929} 
the splint was removed and the patient was 
able to walk with crutches having good 
c.xtcnsion and flexion without pain. He was 
discharged from the hospital on .March 4, 
1929. B\’ April I he was able to walk without 
lameness and without assistance from cither 
cane or crutch. 

The roentgenogram showing the original 
injur\- is self-cxplanator\-. The film exposed 
on January- 14, 1929 is interesting in that the 
roentgenologist reported an old fracture of 
the tubercle of the tibia which was in good 
position and that the bony union appeared 
to be present between the fragments and the 
shaft. A month later, however, this fragment 
appeared to be loose and ununited. On March 
18, 1929, or two weeks following his discharge 
from the hospital, the roentgenologist reported 
that the tubercle of the tibia was not united 
and appeared to be undergoing absorption. 
The last film made on June 22, 1929 showed 
practicallj' no further change except possibh* 
some additional absorption of the fragments, 
but, as in the preceding roentgenograms, the 
patellar ligament appeared to be united bj- 
fibrous union to the site of the fracture. 

At the time this report is being written 
one 3'ear and five months following the injurjf, 
the patient has resumed his occupation and 
is able to walk about with no lameness and 
with no assistance. Flexion and extension 
of the leg on the thigh and of the thigh upon 
the abdomen are not limited in anj' degree. 
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INFECTED PELVIC HEMATOCELE CONTAINING FETAL 

BONY ELEMENTS* 

Harvey B. Matthews, m.d. 

BROOKLYN, N. Y. 


M rs. a. H.,' No. 2499, admitted 
to the Gjmccological Sendee at the 
Long Island College Hospital with 




Fig. I. Fct.ll bones removed from pelvic abscess and 
assembled to resemble true fetal skeleton. History 
of case and stage of development of bones are about 
that of a four to four and one-half months’ fetus. 

the chief complaint of general debility, pain 
across the lower abdomen, and lumbosacral 
backache. She has been married ten years, 
was twenty-four years of age, Hungarian 
by birth and had three children, the youngest 
six years and the oldest eight years. She has 
had no miscarriages. 

Past and Family Histor^r: She began to 
menstruate at the age of twelve years, regularly 
every twenty-eight days, five days’ duration, 
using 4 to 6 napkins a dat^ no pain, no clots. 
After marriage there was no change in the 
menstrual historv until one vear before onset 


of present illness v'hen periods became irregu- 
lar, coming on every two to three weeks and 
flowing from two to three days to as long as 
eighteen to twenty-one days and without pain. 
Last regular period was six months previous, 
followed by spotting for one month. The 
patient was curretted bj'’ her familj'- physician 
for the relief of this spotting. Following the 
currettage there was no bleeding for two 
weeks. Then the patient began to bleed again 
and had a moderate amount of bloody dis- 
charge for seventeen days, during which 
time she had more or less fever. She was at 
this time sent to a hospital. 

Excerpts from the record of the hospital 
to which she was admitted were as follows: 
Admission diagnosis was postabortal sepsis 
and pelvic cellulitis; temperature ioi.6°f., 
pulse 120, respiration 24. Blood examination: 
White blood cells 27,800; polymorphonuclear 
cells 87 per cent. Temperature ranged from 
gg° to i02.2°F. for six days and then remained 
normal until discharge 12 days later. Pelvic 
examination at this time revealed a uterus 
the size of 4}'i months’ pregnancy, limited in 
mobility, no tenderness, moderate pelvic 
exudate. 

Two weeks after discharge from the hospital 
the patient began to bleed again and continued 
to spot at irregular intervals for the next 
three weeks. Following this period there was 
no bleeding for eight weeks and then there 
appeared what the patient thought was a 
menstrual period in which she flowed about 
normal for two days, this being five months 
since the beginning of the present trouble. 
The pain in the right side and lumbar region 
had progressively grown more severe until 
at present these symptoms were quite disabling. 

At this time, three and one-half months 
after her discharge from the former hospital, 
the patient was admitted to the G^mecological 
service of the Long Island College Hospital, 
complaining of general debility, severe lower 
abdominal pain and lumbosacral backache. 
She had lost considerable weight since the 
onset of her illness six months ago. Admission 
temperature was 99.6 °f., pulse 120, respira- 
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tions 25. Blood count: Red cells 3,600,000, 
white blood cells 13,000, polymorphonuclear 
75 per cent, small lymphocj'tes 17 per 'cent, 
large lymphocytes 10 per cent, hemoglobin 
66 per cent, and blood pressure 122/70. Physical 
examination revealed a well developed, fairlj- 
well nourished, anemic, white female, who 
did not appear acutely ill. Head and neck 
negative and teeth in good condition. Tongue 
coated but moist. Lungs negative. Pulse 120, 
good quality. Abdomen slightly distended 
and moderately tender throughout. There 
was a mass reaching four fingers breadth 
above the pubis and extending aeross the 
lower abdomen, especially toward the right 
side which was hard in consistency, quite 
tender and not movable. Extremities negative. 
Pelvic examination disclosed a relaxed, lacer- 
ated pelvic floor, unilateral lacerations of the 
cervix, with moderate chronic endocervicitis. 
Cervix and uterus pushed forward and upward 
by a large fluctuating moderate!}' tender mass 
filling the cul-de-sac and extending upward 
in the midline to four fingers above the sym- 
physis pubis and up the right lateral wall 
of the pelvis almost to the let'el of the anterior 
superior spine. Diagnosis; Pelvic abscess follow- 
ing postabortal sepsis. Recommendation: Pos- 
terior colpotomy and drainage. 

Operation: When the cul-de-sac of Douglas 
was opened, a large quantity of foul pus 
escaped, following which bony elements ap- 
peared. These were fished out and have been 
arranged to form almost a perfect fetal skeleton 
as may be seen in the illustration (Fig. i). 
Drainage was established and the patient 
returned to her bed in good condition. 


Convalescence was excellent. The highest 
temperature was ioo.2°F., pulse 90 to 100 
the first week, coming down to 80 during the 
second week. The patient was discharged on 
the twenty-first das* after operation. Dis- 
charge examination: Relaxed pelvic floor, 
cerx'ix points in axis of vagina and there 
is a slight right unilateral laceration and 
moderate chronic endocervicitis. Uterus ante- 
flexed and retroposited and is more or less 
fi.xcd by a small non-sensitive exudate in the 
posterior and right lateral cul-de-sac of 
Douglas. There is considerable granulation 
tissue along the line of the healed posterior 
colpotomy incision. The general condition 
was satisfactory in every respect. 

COMMENTS 

The most interesting points in the study 
of this rather unusual case is the question 
of whether the uterus was punctured at 
the time of the currettage by her family 
physician (six months previously) through 
which the fetus (four to four and one-half 
months) was extruded into the cul-de-sac 
of Douglas. Here it became encysted and 
infected. Or was it an ectopic gestation 
that had developed four to four and one- 
half months before rupture or abortion 
took place? In the light of the history and 
operative findings we believe that it w'as 
an extra-uterine pregnancy which ruptured 
or aborted, without excessive bleeding, 
gravitated into the cul-de-sac of Douglas, 
became encysted and infected and later 
formed a pelvic abscess. 



Editor: Thurston Scott Welton, m.d., f.a.c.s.5 new york 
Editor, Department of Radiology: James T. Case, m.d., f.a.c.s., Chicago 

EDITORIAL BOARD 

WALTER C. ALVAREZ, Rochester, Minn.; WM. S. BAER, Balt.; DONALD C. BALFOUR, Roehestcr, Minn.; CARL BECK, Chicago; ALEXIS CARREL, 
N.Y.; ROBERT C. COFFEY, PorchintJ, Ore.; ISIDORE COHN, N.O.; W. B. COLEY, N. V.; GEORGE VF. CRILE,C/et'.; ROBERT V. DAY, Los Angeles; 
PAOLO DEVECCHI, N. Y.; CHARLES A. ELSBERG, N.Y.; C. R. G. FORRESTER, Chienso; JOHN H. GIBBON, Phila.; DONALD GUTHRIE, 
Sayre, Pa.; A. E. HERTZLER, Kansas CiO'; C. GORDON HEYD,N. Y.; JAMES M. HITZROT,N. Y.; EMILE F.HOLMAN, San Francisco; REGINALD 
H. JACKSON, Ma.-fison; WM. L. KELLER, W'ashinston; HOWARD A. KELLY, Baltimore; A. V. S. LAMBERT, N. Y.; SOUTHGATE LEIGH, Norfolk; 
H. H. M. LYLE, N. Y.; JEROME M. LYNCH, N. Y.; URBAN MAES, N. O.; ROY D. MCCLURE, Detroit; J. TATE MASON, Seattle; RUDOLPH 
MATAS, A’. O.; H. C. NAFFZIGER, San Francisco; F. R. P.ACKARD, Phila.; JOHN O. POLAK, Brooklyn; E. H. POOL, N. "i'.; DOUGLAS QUICK, N. 1’.; 
HUBERT A. ROYSTER, Raleigh; A. C. SCOTT, Temple, Te.\as: M. G. SEELIG, St. Lota's; J. BENTLEY SQUIER, N. Y.; JOHN E. SUMMERS, Omaha; 
J. M. 'WAINWRIGHT, Scranton; F. C. WARNSHUIS, Grand Rapids; ALLEN O. 'tt'HIPPLE, N. Y.; J. HOMER V700LSEY’, San Francisco. 

Foreign Collaborators — Great Britain — j. johnston abraham, London; e. f. finch, Sheffield; Andrew fullerton, Belfast; basil 
HUGHES, Bradford; GEOFFREY JEFFERSON, Manchester; SIR ROBERT JONES, Lii-erpool; R. E. KELLY, Lioerpool; G. P. MILLS, Birmingham; 
C. MAX P.AGE, London; S. S. PRINGLE, Da.hlin; J. J. M. SHAW, Edinburgh; H. S. SOUTTAR, London; J. H. WATSON, Burnley. 

France — G. JE.ANNENEi‘, Bordeaux. ITALY — RAFFAELE BASTIANELU, Rome. 

The American Journal of Surgery is truly independent and enters into no “entangling 
alliances.” It publishes many papers read before the leading surgical societies of the Country, 
but it is not “the official organ” of any organization. Every manuscript is selected by the editors, 
as worthy of publication — nothing is published merely because “it was read at the meeting.” 


e EDITORIALS - 


THE AMERICAN JOURNAL OF SURGERY’S CONTRIBUTION 

TO RADIOLOGY IN 1930 


I N retrospect the Editors and publisher 
feel considerable satisfaction in the 
part played by our publication in 
recording the radiologic advances of the 
year just closing. Nearty every year marks 
some important advance in the rapidly 
extending field of radiolog}"; 1930 has been 
no exception, for it has witnessed the 
introduction of successful intra^'enous uro- 
graphy by Swick, von Lichtenberg and 
their co-workers, first published in English 
in these pages. 

Another important step forward is the 
contribution of Saito and his colleagues 
on successful and useful blood-vessel vis- 
ualization in the living, which in conjunc- 
tion with the achievements of dos Santos 
in aortography opens the way for practical 


clinical blood-vessel visualization in the 
diagnosis of injuries to blood vessels and 
in brain tumors while making renal tuber- 
culosis discoverable at a still earlier stage. 

In the field of gastroenterology 22 
articles have appeared covering the entire 
alimentary tract and the gall bladder. 
In addition to the discussion of important 
fundamentals in gastrointestinal and gall- 
bladder radiology, special lesions have 
been studied, such as benign tumors of 
the stomach and intestine, gastric sarcoma, 
gastrocolic fistula, hernia into the lesser 
peritoneal cawty, differential diagnosis 
between peptic ulcer and chronic appendi- 
citis, the detection of small intestinal 
adhesions, and a scholarly essay on the 
question of the chronic appendix (Maes). 

In 
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Honk’s article on the simulation of chronic 
appendicitis by other pathological con- 
ditions is especialljf valuable. 

The lungs and upper respirator}^ tract 
have been considered in 12 papers, includ- 
ing discussions of the nasal sinuses, antral 
polypi, an ingenious device for lipiodol 
visualization of the bronchi, and a valuable 
assortment of beautifully illustrated papers 
on empyema, pleurisy, pulmonary abscess, 
mediastinal and subphrenic lesions, hernia 
of the diaphragm, and an important paper 
on apical chest tumors. Professor Belot 
of Paris contributes an excellent and timely 
paper on better protection in upright 
fluoroscopy. 

In the genitourinary diagnostic field, in 
addition to the papers on intravenous 
urography by Swick and by Lubash, 19 
papers cover uterosalpingography, urinary 
calculi, anomalies and operative damage 
to the ureters, renal cysts and tumors, 
foreign bodies in the urethra, diverticula 
of the bladder, and a new urographic 
medium. A valuable special article con- 
siders suppurative myositis of the iliopsoas 
muscle as stimulating renal pathology. 

Bone and joint radiology is represented 
by 25 diagnostic articles besides several 
on radiation therapy. Papers on fractures 
and dislocations cover the entire spine, 
pelvis and extremities, and there are 
discussions of pathological fractures in 
primary bone tumors of the extremities, 
tumors of the thoracic cage, tumor of the 
pubis, congenital bone lesions, fluoroscopic 
control of fracture surgery, and several 


articles on spondylitis. Moodie’s studies 
in paleopathology contain much material 
of value to the radiologist. Of no small 
importance is the masterly discussion by 
Illievitz on fractures in relation to disability. 

Twenty-five other articles discuss a 
variety of subjects: radiological aspects 
of some neuromata; radiotherapy of syrin- 
gomyelia, bone tumors, malignant granu- 
lomata, alimentary tract carcinoma, benign 
and malignant genitourinary tract disease; 
foreign bodies in the brain and elsewhere 
and methods of removal; a complete 
treatise on obstetrical measurements and 
the localization of pulmonary lesions; a 
valuable paper on the embryological devel- 
opment of bone. Four contributions on 
roentgenology in hospitals and medical 
schools have special reference to the 
teaching of this subject. Diodes’ disserta- 
tion on telestereoroentgenography tells 
all there is to be known about the prin- 
ciples of stereography and their application 
to A'-ray diagnosis. 

Thus, in a journal devoted to surgery 
and its allied sciences, there have been 
published more than too communications 
of direct interest both to the surgeons 
and radiologists. As has been emphasized 
several times in these pages, the radiologist 
should preserve his usefulness as a clinician 
by participating broadly in the study of 
surgical lesions, and should seek to keep 
abreast of the progress of surgery in order 
to render the fullest measure of service 
in his diagnostic and therapeutic work. 

James T. Case. 
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PRESTON M. HICKEY 1865-1930 4| 


I T is with a profound sense of irreparable 
loss that we record the passing of one 
of America’s ablest radiologists in the 
death of Preston Mannaseh Hickey, Pro- 
fessor of Roentgenology at the Medical 
School of the University of Michigan. 

The sterling honesty, friendliness, 
loyalty and patience of his gentle nature 
endeared him to all who came within the 
sphere of his beneficent influence, so that 
he was widel}’’ loved and respected, most 
of all by those who had the good fortune 
to be numbered among his students. He 
will be greatl}’- missed b}’ the various 
radiological organizations to which he 
contributed so much as well as b}'’ the 
numerous other medical bodies of which 
he was a valued member. 

Dr. Hickey received his a.b. degree 
from the University of Michigan in 1888 
and in 1892 his medical degree from the 
Detroit College of Medicine with which 
institution he maintained active teaching 
connection until his removal to Ann Arbor 
in 1922. At first a teacher of pathology, 
he gradually worked into clinical medicine 
as a laryngologist, which he continued to 
practice until after the War after which 
he devoted himself entirely to radiology. 
His radiological e.xperience, howe^'er, began 
shortly after the publication of Roentgen’s 
discovery, with such success that b}' 1899 
he was already doing fracture radiology. 
His interest, begun thus early, continued 
with increasing results all the rest of his 
life, his contributions covering especially 
the nasal accessory sinuses, the mastoids, 


and the lungs. As a laryngologist, he was 
able to make pioneer contributions to the 
localization and bronchoscopic extraction 
of swallowed and inhaled foreign bodies. 

In a literary way Dr. Hickey’s outstand- 
ing contribution to radiology was the 
founding of the American Quarterly of 
Roentgenology, later known as the Ameri- 
can Journal of Roentgenology, which he 
edited for many 3’^ears. 

One of the first to respond to the call to 
arms in 1917, Dr. Hickey assisted in the 
organization of Base Hospital #17, the 
Harper Hospital Unit from Detroit, going 
overseas with this group in July of 1917. 
The writer, as Director of Roentgenology 
for the American Expeditionary Forces, 
recognized immediatel}' how much more 
helpful Dr. Hickey could be at general 
headquarters than in a hospital unit, and, 
with the reluctant consent of Col. McLean 
and his associates of Base Hospital #17, 
Major Hickey was transferred to assist 
in the organization and direction of the 
.v-ray service of the A. E. F. Once more the 
writer is proud to acknowledge the valuable 
help and the delightful comradeship so 
freely given him by Doctor Hicke}' during 
1917 and 1918 in France. 

So, in this hour of separation from a 
beloved colleague, we are glad of this 
opportunity to pay a formal tribute to 
Preston M. Hickey, scientific, accurate, 
patriotic, progressive, painstaking and 
untiring, broad, kindly, sympathetic, and 
alwa^'S intensely human. 

James T. Case. 




“TRENDELENBURG POSITION” 


H OW often does the surgeon order 
a patient in the "Trendelenburg 
position”? In shock and other con- 
ditions it is still a routine part of the 
treatment. 

Friedrich Trendelenburg lived and 
worked in the time of the present genera- 
tion of physicians. He was born on May 
24, 1844 in Berlin. His early education 
was at the feet of his mother and father. 
His mother taught him English, his father, 
Latin and arithmetic, while an aunt drilled 
the youth in grammar. Eventually he 
attended a boys’ school in Berlin. Later, 
he was given the choice of going to a board- 
ing school in Berlin or to Scotland with 
his famil}'^ for a j^ear. He went to Scotland 
and while there studied anatomy, embrjml- 
ogy and physics. In 1864 he took his pre- 
liminary medical examinations and in 
1866 was given his medical degree. 

His positions were many. He was a 
military surgeon. He wrote a thesis on 
Ancient Indian Surgery. He was appointed 
an assistant to Langenbeck. He founded the 
German Society of Surgeons. In 1874, 
he was made a director of the surgical 
ward at the Friedrichschain Hospital in 
Berlin. In order, he became Ordinarius 
in Surgery at the Universities of Ristock, 
Bonn and Leipzig. He was at one time 
Chairman of the German Societ)^ of Sur- 


geons and, at the time of his death, its 
historian. 

Trendelenburg wrote many important 
papers. He did exceptionally splendid 
work in the field of plastic surgen*, 
congenital hip-joint diseases, pulmonary’ 
embolism, and in the physiology of varicose 
veins. His work in the restricted limits 
of gynecology and abdominal surgery 
was such that his name is listed among 
the surgical immortals. 

It is interesting to note that Willy 
Meyer of New York was the first to 
record the Trendelenburg position. Meyer 
was at the time a student of Trendelenburg 
and published the description with the 
permission of his "venerable chief.” Two 
weeks ago the writer sat across a luncheon 
table from Doctor Me\'er, who forty-five 
years ago was a student under Trendelen- 
burg. What a privilege! One day we must 
get Doctor Me^^er to write of his student 
days in German}*. 

Originally the position was tried as a 
meansof introductingairintotheopen blad- 
der following the "principle of Sims’ posture 
where the \mlva is the most elevated 
point of the body and the opened vagina 
admits air because of negative intrapelvic 
pressure and thus becomes distended.” 

On December 15, 1924 in his eighty-first 
year, Trendelenburg died. T. S. W. 





[From Fernellus’ Universa Mcdicina, Geneva, 1679.] 


BOOKSHELF BROWSING 

STUDIES IN PALEOPATHOLOGY, XXVIII 

THE PHENOMENON OF SACRALIZATION IN THE 
PLEISTOCENE SABRE-TOOTH 

Roy L. Moodie, ph.d. 

SANTA MONICA, CALIF. 

T he anomalous phenomenon of the ature as saeralization. That this may be 
exaggerated development of the accompanied by co-ossification with the 
transverse processes of the last sacrum is obvious. The relation of this 


Fig. j. Two normal sacra of the sabre-tooth, showing differences in two adults, possibly male (left) and female 
(right). The left sacrum has a length of 1 50 mm.; the right measures 122 mm. The dorsal view shows the com- 
plete union of the three vertebral units to form the sacrum. This union takes place relatively earl}' in life. 




lumbar vertebra until they look like parts condition, often seen in roentgenological 
of the sacrum is known in medical liter- examinations of the lumbosacral region, to 
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lumbosacral pain has attracted some atten- 
tion among medical men. The anomaly 
creates disturbances in the lumbosacral 
passages of nerves and blood vessels, 
which may cause pain. 

The phenomenon has never been de- 
scribed in vertebrates other than man, so 
far as the writer knows, and the presence 
of five undoubted examples of this con- 
dition among the 1034 young and adult 
sacra of the sabre-tooth {Smilodon cali~ 
Jorriicus) of the Rancho la Brea preserved 
in the Los Angeles Museum, Exposition 
Park, has led to this brief description of 
the phenomenon. 

The live examples all show co-ossification 
on the right resulting in an asymmetry, 
with a lateral curvature to the right. 
Three of them were secured from Pit 3; 
one from Pit 60 and one from Pit 61. 
They are all apparently adult. 

The sacrum shown in Figure 2, upper 
lefty presents a reduction in size of the 
upper foramen, and a curvature to the 
right brought about b}' the intense co- 
ossification of the transverse processes. 
The articular surfaces on the right side 
have a length of 10 cm., and a width of 6 
cm., including the surfaces of the co- 
ossified; lumbar vertebrae; while the left 
articular surface offers dimensions of 7.5 
cm. by 5.5 cm. The posterior zygopo- 
physes of the lumbar vertebrae are not 
co-ossified with the sacrum, although the 
three normal sacral components are fused 
into a single mass. 

The sacrum shown in Figure 2, loiver left, 
is unusually slender, with a firm co-ossifi- 
cation of the right transverse processes, 
resulting in a marked asymmetry, with a 


curvature to the right. The length of the 
right sacroiliac articular surfaces is 9 cm. 
with a width of 4.5 cm. The normal sacral 
elements are thoroughly co-ossified. The 
posterior lumbar zygopophyses are free. 
The left sacroiliac articulation measures 
5 cm. by 5.5 cm. 

Spondylitis deformans enters as a factor 
in the interpretation of the sacrum shown 
in Figure 2, upper right. This is due to the 
ossification of the entire mass of the 
ventral longitudinal ligament, which ob- 
literates all trace of the intervertebral 
surfaces. The right sacroiliac articulation 
is very rough, measuring 9 cm. by 6.5 
cm., while the left surface measures 5.5 
cm. by 6 cm. The left transverse process of 
the lumbar vertebra is greatly roughened 
by disease. The sacral elements are united. 

Still another condition is shown in the 
sacrum seen in Figure 2, loiver right, in the 
ossification of a part of a longitudinal liga- 
ment, extending up quite a distance on the 
lumbar vertebra. The right articular sur- 
face measures 9 cm. b}^ 5 cm. The left 
is pit-worn. Superiorly all traces of sepa- 
rate structures are obliterated. 

The fifth example of sacralization shows 
co-ossification of transverse processes on 
the right, resulting in a slight asymmetry, 
with no traces of spondylitis deformans. 
The right sacroiliac junction measures 9 
cm. by 4 cm., while the left shows almost 
equal measurements. 

The phenomenon of sacralization in 
itself is not pathological, but an anomaly 
due to disturbance in growth, doubtless 
during early embryonic life. It is associated 
with diseased conditions without any 
definite relation to them. 
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Clio Medica. A Series of Primers on the 
History of Medicine. Ed. by E. B. Krumb- 
haar, m.d., N. Y,, Paul B. Hoeber, Inc., 
1930. Vol. I. The Beginnings: Egypt 
AND Assyria, b}' Warren R. Dawson, 
F.R.s.E. Vol. n. Medicine in the British 
Isles, by Sir D’Arcy Power, k.b.e. Vol. 
111. Anatomy, bj*^ George W. Corner, m.d. 
Vol. IV. Internal Medicine, by Sir 
Humphry RoIIeston, Bart. 

Probabty at no time as at present has so 
much genuine interest been shown in the his- 
tory of medicine. Physicians are curious to 
learn of their heritage. And although books 
and tracts without number have been published 
on the history of this branch of science only a 
minority of the profession have been sufficiently 
interested to add them to their libraries. 
Perhaps the fault may be divided between the 
authors and the publishers. However, in Clio 
Medica there is no excuse for all physicians not 
possessing these “ primers” and mentally digest- 
ing the contents. In the first place, they are 
made to fit anjmne’s pocket. They may be 
read in two or three sittings. They are witten 
by authorities in the various branches of medi- 
cal historical lore. And they are written in a 
style that makes pleasant reading. Last, but 
not least, they are inexpensive. It is planned b3’- 
the publishers to cover the entire field of medi- 
cal history and before the series is finished the 
volumes will make an impressive array. 

To date. Dr. Krumbhaar has done an 
excellent bit of editorial w'ork. He has shown 
discrimination in clioosing his authors. He has 
been fortunate in having men of such proven 
reputation do this work. 

From the editor’s preface we quote: ‘‘Since 
the times of Aldines and Elzevirs, small easily 
portable booklets have been popular with the 
intelligent reader. Todaj’’ books that add no 
appreciable burden to the coat pocket are real 
helps to the busj^ worker or student in gaining 
ready access to considerable worthwhile read- 
ing . . . Conveniently small and inexpensive, 
yet prepared bj^ recognized authorities in their 
chosen field, each volume will aim to present 
the story of some individualized phase of the 
history of medicine in such compact, connected, 
convincing and reasonably complete form that 
the medical undergraduate, the specialist, the 


biisj- practitioner and the "intelligent laj’man” 
will be attracted to a few hours’ reading, which 
in manj- cases will doubtless prove the intro- 
duction of an awakened interest to a more 
comprehensive studx' ...” 

To date we have before us, and have read 
and reread with true pleasure, The Be^nnings: 
Egjqjt and Assjria b\' V’arren R. Dawson, 
Medicine in the British Isles b\* Sir D’Arcy 
Power, Anatomj' b\' George W. Corner, and 
Internal Medicine bj' Sir Humphr\’ RoIIeston. 
To follow shortK' are: Phx'siologx* bj-- John 
Fulton, and Pathologj* by A. S. Warthin. 

AH in all delightful. VJiether or not a student 
oftlie history of medicine, if onh' for the sheer joy 
one will derive in the reading these little volumes 
maj' well be in ever\' physician's possession. 

The Story of a Surgeon. By Sir John 
Biand-Sutton, Bt., f.r.c.s. With a Pre- 
amble by Rudyard Kipling. IIIus. Boston, 
Houghton, Mifflin Co., 1930. 

Few books are adorned bj’ so choice a fore- 
word as the "Preamble” with which Rudj^ard 
Kipling has graced this record of the life of 
his distinguished friend. DelightfulK- written in 
quaint odd English it bestows the title of "The 
Storj^ of a Hospital” on the autobiography 
of a man much of whose life was given to the 
service of the Middlesex Hospital, with which 
institution Iris name will alwaj's be associated. 

Bland-Sutton has been for so manj* j’ears 
one of the best knowm surgeons and teachers 
of surgery in London that some of his many 
admirers in the United States will be amazed to 
learn of his manj'- acthdties in other fields. 
As an anatomist, and especially as a compara- 
tive anatomist, his acliievements have been 
somewhat overshadowed bj' Ms renown as a 
surgeon. Like his great prototjq^e, John Hunter, 
he developed at an earfy age a veritable passion 
for the studj^ of the anatomj’’ of all living 
animals, and also their pathology". His manx- 
hours passed in the dissecting room at the 
London Zoo were far from wasted. Even his 
great xvork on “Tumors” probabfy owes much 
to these researches. In the course of his long 
life he has had not only many curious and 
interesting experiences but he has sought them 
out, and his brief recitals of his various travels 
in Africa, Egjqat and Russia show how much a 
keen observ^er can glean from such journejdngs. 
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Not the least interesting portions of the book 
are his anecdotes of the many distinguished 
persons with whom he has worked or been 
brought in contact. Entering the profession 
before the principles of antisepsis and asepsis 
had been established he has lived to see their 
triumph. He was active in the early days of 
gynecology, the da^’^s of Lawson Tait and Spen- 
cer Wells, and he was one of the chief factors in 
establishing that branch of surgery'- on a 
scientific basis. His reminiscences of Pasteur, 
Lister, Sir Frederick Treves, and other of the 
great men who were his older contemporaries 
are historic mementoes of great value. 

. The book is full of little asides on various 
subjects in natural historj’’ which are charming 
as the somewhat similar sketches of Frank 
Buckland or Gosse. 

Lastly this is a modest autobiography. The 
many honors which have been conferred upon 
its Author are referred to in only the most 
casual manner, if at all. This book will be a 
solace to the older members of the profession 
and a stimulus to the younger. 

Francis R. Packard. 

Emergency Surgery. By Hamilton 
Bailey, f.r.c.s. (Eng.) N. Y., William 
Wood and Co., 1930. 

This is the first volume of a two volume work. 
It covers the abdomen and pelvis. We found it 
a valuable book. In the introduction the author 
considers sterilization, towels, abdominal pads, 
etc. Beginning in Chapter 2 he considers 
Laparotomy and in subsequent chapters deals 
with Peritonitis, Acute Appendicitis, Some 
Conditions Simulating Appendicitis, The 
Stomach, The Gall-Bladder and Bile Ducts, 
Other Emergency Conditions of the Upper 
Abdomen, Intra-Abdominal Injuries, Intestinal 
Obstruction, Intestional Obstruction in the 
Newborn, Acute Intussuseption, Strangulated 
External Hernia, The Femals Generative 
Organs, The Rectum and Anus, Some Post- 
Operative Complications, The Kidney, The 
Bladder and Prostate, and The Urethra, 
Penis, and Testicle. 

The illustrations are very good. Personally 
we got a great deal out of reading this book 
and are looking forward with interest to the 
second volume. It is a work every surgeon 
should liave in his library. 

Historic Artificial Limbs. By Vittorio 
Putti, M.D. N. Y., Paul B. Hoeber, Inc., 1930. 


This very delightful essay, first published 
under the Bookshelf Browsing section of The 
American Journal of Surgery, is now issued 
in book form. The author offers the various 
phases of inventive advancement and those 
responsible for the progress made in the 
construction of artificial limbs. The book itself 
is a beautiful thing, the illustrations are well 
done, the author’s style is engaging. To the 
orthopedic surgeon and an^mne interested in 
the medical past and present this work will 
prove worthwhile. 

The Theory and Practice of Radiol- 
ogy, With a Synopsis of Radiology and 
Radiotherapy. A Treatise in four volumes. 
By Bernard J. Leggett, St. Louis, Mosby, 
1930. 

The author has undertaken a monumental 
work, and if the last volume, which has not 
yet appeared, comes out as satisfactorily as 
the three before, the work will be truly a 
monument not only to his industry but to his 
vision in foreseeing the need of such a 
publication. 

Volume I. Volume One concerns “Electri- 
cal Theory Applied to Radiology.” The 
volume is complete in 240 pages with an 
adequate index. At the end of each chapter 
is given a list of questions or exercises which 
are based upon analagous questions set in the 
examination at Cambridge for the Diploma of 
Radiology and Medical Electrology. The 
comprehensive knowledge of the theory and 
practice of radiology contemplated by these 
questions ver^”- high^'^ recommend the courses 
leading up to this diploma. Volume One 
includes a discussion of mechanical units, the 
electric circuit, the magnetic current, varying 
currents, electromagnetic machinery, and the 
electron theory. 

Volume II. Volume Two, entitled “The 
Physics and Measurement of X-Radiation,” 
is slightly more voluminous than Volume One. 
There are over 300 pages on light and heat, the 
origin of .v-radiation, .v-radiation spectroscopy, 
properties of x-radiation (absorption, fluores- 
cence, scattering, compression, refraction, lumi- 
nescence, photo-chemical and photo-electric 
effects, polarisation), the measurement of 
quality of radiation, the measurement of 
intensity, the dangers of radiology and how 
to protect one from them. As in the preceding 
volume, each chapter is followed by a series of 
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exercises and questions based upon analagous 
questions set in the Cambridge examination 
for a Diploma of Medical Radiology and 
Elcctrology. The appendix to this volume 
contains a summary of the recommendations 
upon protection against .v-ray and radium 
injuries, as thc\' exist in England, Russia, 
Sweden, Germany and the United States of 
America. The French report is not included 
for the reason that at the time of the publica- 
tion of this book this report was not available. 

Volume III. Volume Three, of 550 pages, 
is devoted to “X-Ray Apparatus and Technol- 
ogy.” From a practical diagnostic standpoint 
one doubts somewhat the advisability of 
printing such a volume of literature on appara- 
tus, much of which is out of date; but from the 
pedagogic standpoint this information should 
be available in print. It is therefore included 
in this work in a very comprehensive manner. 
The author has apparently made the effort 
to bring into this book a complete description 
of the construction and management of all 
the different types of instruments made by ail 
firms and in all countries. The localization of 
foreign bodies is discussed at length. There is a 
chapter on the radiological building which 
should be especially interesting to radiologists 
and hospital attendants who are interested in 
the construction of new housing for .x-ray 
apparatus. Manj' technical details concerning 
the construction of protection apparatus in 
x-ray rooms are included in this chapter. 

From the standpoint of the diagnostician we 
await with great interest the appearance of 
the fourth volume on “Diagnostic and Thera- 
peutic Radiology.” Twelve chapters arc pro- 
posed, nine on diagnostic radiology and three 
on therapeutic radiology. If the last volume is 
done with the same comparative standard of 
completeness and thoroughness as characterizes 
the three preceding volumes, it will be a 
ponderous tome but so rich in information 
that every radiologist should feel obliged to 
possess it. 

James T. Case. 

Laboratory Medicine. By Daniel 
Nicholson, xM.d. Cloth, 437 pp. 109 illus. 
Phila., Lea & Febiger, 1930. 

This volume presents a concise outline of the 
different procedures in clinical pathology useful 
to the practitioner of medicine with supple- 
mentary information on the normal ranges in 
various tests and other useful data. 


It is a question however if a textbook for 
students .Mich as this is, should depart from 
generally accepted views to voice personal 
opinion as it docs in numerous places. For 
example the following arc noted: “Never ask 
for both blood urea and non-protein nitrogen; 
they have the same significance.” “Order uric 
acid only in cases of gout or suspected gout.” 
“Ask for blood calcium determinations only in 
tetany of unknown origin,” These instructions 
disregard not uncommon and often valuable 
other uses. 

The following statement is found on page 65: 
“If there is a total leucocyte count over 25,000 
with little or no fever and an enlarged spleen, 
a diagnosis of myeloid leukemia should be 
made.” This is definitely misleading and 
contrary to established practice that no clinical 
diagnosis of myeloid leukemia is justified 
without a characteristic blood picture through- 
out. On the same page there is the following: 
“Bacillary infections do not produce an 
increase of the polymorphonuclear cells etc." 
It is only necessary to mention diphtheria. 

On page 83, on the subject of blood grouping, 
it is stated that Moss 2 is the same as Jansky 2 
and that Moss 3 is also the same as Jansky 2. 
This is evidently a misprint. The confusion 
apt to arise from the use of these various 
classifications is a serious matter at best, and 
particular care is imperative in the absolutely 
accurate preparation of chapters in books which 
deal with this subject. 

Frederic E. Sondern. 

A Text-Book of Gynecology. By 
Arthur Hale Curtis, m.d. Phila., W. B. 
Saunders Co., 1930. 

In the inner conclaves of gynecologists it is 
admitted that Dr. Curtis has attained position 
among the first three ranking gynecologists in 
America. In recent years he has taken unto 
himself no little fame as a teacher of unusual 
parts and abllitjx V^ith this reputation and 
background it is not amiss to say his book was 
awaited with interest. We hax^e heard it criti- 
cized by lesser lights; but, upon reflection, their 
criticisms were devoted to minor points: too 
many illustrations for a certain operation; 
why does he start right off with Infectious 
Processes, etc. None we have heard is worth 
serious consideration. To us, it was delightful 
to open such a book and see missing the usual 
opening chapters on anatomy and physiology 
that one can, if he desires, get out of books 
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devoted to these subjects. Curtis has written 
a book that will appeal not only to gynecolo- 
gists but, also, to the majority of the profession. 
He writes well. The reading makes one discern 
the invisible hand of the finished, seasoned 
teacher. There are 222 illustrations, chieflj’^ bj’- 
Tom Jones. All unnecessary material has been 
omitted and so the work is only 380 pages long. 
It is truB^ a work of merit. 

Practical Treatise on Diseases of 
THE Digestive System. By L. Winfield 
Kohn, M.D, Phila., F. A. Davis Co., 1930. 

This treatise is done in two volumes covering 
1125 pages of text. There are 542 engravings, 
including 7 full-page colored plates. The work 
is in reality a textbook. The author says that 
in the compilation of the work the needs of the 
student have been constantly in mind. Physi- 
cians engaged in practice find it difficult 
properly to diagnose and treat diseases involv- 
ing the alimentary tract, without recourse to a 
thoroughly modern, practical reference book 
on this special subject. With this in mind the 
author has attempted, and successfully, to 
supplement their present knowledge of gastro- 
enterology in his volumes. 

Intestinal Toxemia, Biologically Con- 
sidered. By Anthony Bassler, m.d. Phila., 
F. A. Davis Co., 1930. 

Reading the author’s long Preface we came 
to: “. , . because I had decreed that the final 
report of the work had to cover a large number 
of cases in which constant research and labora- 
tory detail had to be engaged in — work, which 
at best is far from easy and plain — I concluded 
not to write this experience in more detail 
until five thousand cases had been treated. 
This has taken thirty years of time, constant 
researching, examinations, checking and 
rechecking, and the estimation of results 
immediatelj" accomplished, but, more particu- 
larly, results apparent years after termination 
of treatment.” This gives an idea of the 
thoroughness with which the author has 
handled his subject. 

Whether or not you agree with all the author 
says, what he writes will command serious 
attention. Naturally most gastroenterologists 
will read it, but we would that many men 
labelled “general practitioners” would spend 
some time each day and learn the basic funda- 
mentals to be found between its covers. The 
book deserves a wide circulation. 


Die Wirbelbruche und Ihre Ergeb- 
NissE. By Dr. Walter Haumann, Stutt- 
gart, Ferdinand Enke, 1930. Pp. 180, 20 
illus. 

The monograph here under review details the 
experience of the author in 204 fractures of the 
spine treated over a five year period from 1919 
to 1925, in a hospital in the Ruhr coal mining 
district, together with 555 cases occurring 
during 1919 to 1920 in the insurance district 
of that region. As a statistical summary of so 
extensive a material the book is of great value. 

The first section of the book takes up the 
pathology both from the clinical side and as 
seen at autopsy. The importance of the .v-ray 
is stressed, and particularly the fact that in 
many cases only in the lateral .v-ray exposure 
may the fracture be demonstrated, a fact that 
is still frequently overlooked in surgical 
practice. 

The treatment as developed by Haumann, 
which was used in substantially all of the 
hospital series of 204 cases, is recumbency in 
bed, sometimes with a pillow under the fracture 
site, for six weeks. Energetic physiothera- 
peutic measures are employed almost from the 
first, including at first heat and massage, and 
later active mobilization exercises. At the end 
of that time the patient is gotten up without 
support, the average hospital stay being about 
nine weeks. Laminectomy is never done. 
Only twice was a fixation operation done. 
No attempt is made to reduce deformity. 

Much of this, of course, would be considered 
rather inadequate treatment in America, where 
the practice in general has been to make some 
systematic attempt to restore the anatomical 
conformation, as in any other joint fracture, 
and then to protect the crushed vertebral 
body from overstrain until consolidation is 
complete. Fi.xation operations are here utilized 
to a far greater degree. 

A-rays of 20 cases are reproduced in the text, 
illustrative of different types of injury. It is 
to the reviewer a matter of regret that sub- 
stantially no .v-rays of what might be called 
end-results are reproduced, despite the oppor- 
tunity which was here offered for late observa- 
tions. One other point which your reviewer, 
as an orthopedic surgeon, cannot refrain from 
comment upon is this: here and there in the 
book it is advanced as a criterion of spinal 
function that the patient can place his finger 
tips so and so many centimeters from the floor. 
A statement with regard to the degree of spinal 
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mobility would have been much more to the 
point, since, as is Avell kno%vn to every one, by 
far the greatest portion of trunk flexion is 
carried out at the hip joints. 

The end-result study is based rather largely 
on percentage disability as determined from 
the insurance standpoint. It at once becomes 
eA’ident to the American reader that the 
standards which maintained in the Ruhr during 
the post-war reconstruction years bear little 
relation to those of our compensation laws. 
A single case may be quoted to illustrate 
(p. 64). A fracture of the first lumbar vertebral 
body with initial symptoms of a complete 
cord lesion, but subsequently developing a 
marked spastic paraplegia. He was eventually 
able to get about with the aid of crutches. At 
the end of two years he was given a percentage 
disability rating of 40 per cent. Such a case, in 
American insurance practice, would be rated 
as substantially a 100 per cent disability. One 
is tempted somewhat to interpret the physical 
integrity of those cases in the series who 
eventually were able to return to their previous 
occupations by considerations such as the 
above. 

Despite one’s differences with the author’s 
point of view, it should be stated that the book 
should prove of considerable value to all those 
interested in this ver^f difficult question of the 
management of fractures of the spine. 

Arthur Krida. 

Practical Mid-wifery for Nurses. 
By Bethel Solomons, m.d, Oxford Univ. 
Press, 1930. 

In the Preface the Author writes; "The long- 
standing success of Practical Obstetrics by 
Tweedy and Wrench has continued since the 
publication of the last edition in 1929, when I 
took charge of this well-known textbook. 
Having been asked by many nurses to produce 
a smaller work on the same lines, I decided to 
acceed to their wishes. While the requirements 
of modern obstetrics, and especially my own 
views, will be found in the book, some of the 
original ideas of Tweedy and Wrench still 
remain, and to these t%vo authors raj' acknowl- 
edgments are especially due. An effort has 
been made to bring before the nurse not only 
hospital work, but also the subject as it applies 
to private practice.” 

This book is carefully done. The subject is 
thoroughly covered. Any nurse might well 
spend a few hours reading between its covers. 


We recommend it be added to the lists prepared 
by the supeivdsing nurse of training schools 
throughout the country for the reading and the 
study of nurses in training. 

Hieronymi Fracastorii. De Conta- 
gione et Contagiosis Morris et Eorum 
C uRATiONE, Libri in. Transl. and Notes by 
Wilmer Cave Wright, ph.d. Pp. 41 1. 

History of Medicine Series Issued 
under the Auspices of the Library of the 
New York Academy of Medicine. No. ii. 
2 illus. N. Y., G. P. Putnam’s Sons, 1930. 

With the original Latin text on the left hand 
page and the first English translation on the 
right, this book is a valuable contribution to 
the History of Medicine. It makes easily 
available for the first time the original Latin 
text and the complete English translation of 
Fracastorius’ "De Contagione.” Fracastorius’ 
ideas on infection were at variance with those of 
his contemporaries. 

The book is the second volume of a Historj’’ of 
Medicine series to be published under the aus- 
pices of the New' York Academy of Medicine. 
Volume I, which has not yet appeared, w'ill be 
“The First Books on Medicine and the Sciences, 
a Bibliography of Incunabula,” compiled bv 
Arnold C. Klebs. 

Operative Gynecology. By Harry Stur- 
geon Crossen, m.d., f.a.c.s., and Robert 
James Crossen, m.d. Ed. 4, St. Louis, C. V. 
Mosby Co., 1930. 

Crossen’s Operative Gynecology has from 
its first publication been accepted by gynecolo- 
gists and surgeons as a work of the highest 
excellence. The fact that it is noiv offered in its 
fourth edition attests these facts. 

It is a well-made book of slightly over a 
thousand pages. It has 1246 illustrations and 2 
color plates. The illustrations have been well 
reproduced and amplify the text. The under- 
graduate and hospital interne may well spend 
many hours slowly going through this volume. 
The 3'oung assistant should make it a part of 
his daily reading and study. The master of 
gynecologj' will review it w'ith profit and 
pleasure. It is sure to offer many hints that 
will improve his daily routine work. 

Crossen’s Operati\'e Gynecologj' should be 
in a majority of medical libraries. 

Teleradiographie-Stereoradiographie, 
Applications Medico-Chirurgicales. By L. 
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Diodes. Paper, 335 p., 40 illus., Paris, 
Masson et Cie, 1930. 

The author of this book has devoted his 
interest particularly to the application of 
stereoscopy in radiograph}*. He has followed 
the work of various authors, both in France 
and in foreign countries, and in the historical 
section of the book gives adequate credit to 
all who have contributed to the perfection of 
stereoradiodiagnosis. There is an excellent 
discussion on binocular vision, stereoradio- 
graphy and teleradiography. The author 
describes some ingenious improvements in 
apparatus, which are the result of his investiga- 
tions. He highly recommends the small hand 
prism stereoscope for studying the films, 
and concludes with chapters on the application 
of stereoradiography to the various fields of 
medicine. Some beautiful examples of stereo- 
grams are included in the text. 

J.\MES T. C.XSE. 

Lehrbuch der Chirurgie. By A. von 
Eiselsberg, Gewidmet von Seinen Schiilern. 
Herausgegeben von P. Clairmont, H. V. 
Haberer, W. Denk, E. Ranzi. Redigiert von 
W. Denk. Vol. i, pp. 884, 389 illus. Vol. ii, 
pp. 672, 298 illus. Berk, Julius Springer, 
1930. 

V'e have before us two volumes of a new 
“Lehrbucli der Chirurgie” dedicated to Prof. 
A. von Eiselsberg by his students. It is pre- 
sumed that these two volumes form the com- 
plete work, though there is nothing to indicate 
this. The absence of a preface is rather 
surprising. 

Edited by Drs. P. Clairmont, H. v. Haberer, 
V'. Denk and E. Ranzi and with contributions 
by the following men; Adolf V'inkelbauer, 
Max Sgalitzer, Egon Ranzi-Innsbruck and 
Fritz Starlinger, Otto Marburg and Egon 
Ranzi-Innsbruck, Waldemar Goldschmidt, 
Hans Pichler, Burghard Breitner, Gustav 
Hofer, Heinrich Neumann, Paul Clairmont, 
V'olfgang Denk, Hans v. Haberer. Leopold 
Schonbauer, Peter V'alzel, Theodor Hrynt- 
schak and Hans Rubritius, Otto Frisch, and 
Rudolf Dcmel, the work may be looked upon 
as a standard i-epresentation of German 
surgery of today. 

There are almost 700 illustrations, many of 
them original and all of them good. 


Outline in Obstetrics for Nurses. 
By F. W. Rice, m.d. St. Louis, C. V. Mosby 
Co., 1930. 

This outline represents the accumulation 
of notes used by the author in lecturing to 
nurses. It is a quick reference book, enabling 
both the graduate and the student nurse to 
get a bird’s-eye view of the symptoms and 
treatment of a condition without stopping to 
read a whole chapter in a textbook. This is a 
very practical little book. Designed for student 
nurses it will, no doubt, be widely used in 
classrooms. Some nurses some time graduated 
might well spend a few hours and relearn many 
facts to be found in its pages. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY AND 
PERITONEUM* 

Section ii. The Gastrointestinal Tract (Cojitinued) 

D. THE ABDOMINAL LYMPHATIC SYSTEM {Continued) 

Enlarged intra-abdominal lymph nodes are often unex- 
pectedly encountered during the course of abdominal opera- 
tions. Their disco verj'- calls for answers to the following 
questions : 

1. What group of glands is enlarged; is more than one 
group involved; is the lymphadenopathy generalized; if a 
single node is implicated, to what group does this node belong? t 

2. What afferent lymph vessels lead to the enlarged gland, 
or glands (i.e., where is the probable seat of the pathological 
process which caused the involvement of the nodes)? 

3. What are the minute local characteristics of the fymph 
glands (large or small; hard or soft; movable or attached; 
discrete or matted)? 

4. W'as there anything among the preoperative data to 
suggest the presence of a lymphadenopathy or to offer a 
likely explanation as to its significance (abnormalities of 
superficial nodes; large spleen; history, for example, of tuber- 
culosis; laboratorj'^ findings, such as those of leucemia; evi- 
dences of some acute infectious process)? 

5. Is it advisable to remove a gland for laboratory study 
(biopsy)? 

Sometimes a local lesion is at once seen which almost 
certainly accounts for the lymph node involvement (infected 

* Previous installments of this book appeared as follows: Vol. viii: January issue, 
p. 193; Fcbruarj' issue, p. 459; March issue, p. 693; April issue, p. 911; Mat* issue, p. 
H09; June issue, p. 1325’, Vol. ix; July issue, p. 157; August issue, p. 363; September 
issue, p. 381; Vol. x: October issue, p, 419; November issue, p. 473. 

T The terms lymph node and lymph gland will here be used interchangeably. 
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gall bladder; cancer of stomach). But there are other times 
when a primary' lesion is to be found only during the course of 
a systematic search to ascertain the cause of the local lymph- 
adenopathy. Knowledge of regional glandular relationships 
is as essential to a successful intra-abdominal exploration as 
to a competent preoperative physical examination. Enlarged 
lymph nodes within the belly should be accorded as detailed 
study as is routinely given enlarged cervical nodes. And it is 
of importance that among operative findings the character- 
istics of the nodes be recorded. 

The location of intra-abdominal nodes is (i) about the 
walls of viscera, (2) along arterial trunks supplying the viscera, 
and (3) about the great prevertebral abdominal vessels 
(aorta and inferior vena cava). The major lymph node groups 
are the mesenteric nodes, the' lumbar nodes, and the celiac 
nodes. 

Each lymph gland, it is to be recalled, is supplied by the 
lymph vessels which drain a specific area (its afferent vessels) ; 
and from each node, in turn, pass off' lymph vessels which 
go to more central parts of the lymphatic system (its efferent 
vessels). 

Nodes associated with individual abdominal viscera are 
here illustrated rather than described. But in discussions 
concerning the practical significance of these nodes (see acute 
inflammations; cancer) certain of the viscera with their 
intimate sets of lymph glands (visceral nodes) are dealt with 
at considerable length. 

Nodes of the mesenteric group number roughly from 100 
to 150.-®- They lie between the peritoneal layers of the mesen- 
tery along the rami intestinales and vascular arcades of the 
superior mesenteric arteiy (Fig. 191 a, b). The}'- receive their 
afferent vessels from jejunum, ileum, appendix, cecum, ascend- 
ing and transverse colons. Eflercnt lymph vessels from the 
more proximally situated nodes unite to form a common 
intestinal trunk (truncus intestinalis) which enters the cisterna 
chyli. 
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The lumbar nodes lie behind the peritoneum of the posterior 
abdominal wall, upon the psoas and quadratus lumborum 
muscles and in close association with the abdominal aorta 



Fig. 191. The mesenteric lymph nodes. 

A. Jejunoilc.al nodes. Note the distribution of the lymph gl.mds nlong the v.nscular 
arcades of branches of the superior mesenteric artery. Observe that the course of the 
artery determines the direction or obliquity of the root of the mesentery. Small bowel 
has been cut away to show the fan-Iikc arrangement of the mesentery and the distribu- 
tion of the nodes. 


and the inferior vena cava (Fig. 192). They receive alTcrent 
vessels from the lower e.xtremities (femoral, inguinal, pubic, 
external iliac nodes), from the pelvis (sacral, lyypogastric, 
common iliac nodes), from genital and urinary organs, from 
the posterior abdominal wall, and from part of the large 

A. J. S.. n. s. Vol. X, No. 3, p. 600 
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Celiac Nodes 


intestine. The lumbar glands drain into the cisterna chyli 
by way of two lymph trunks, the right and left trunci lumbales. 
The celiac nodes are those in connection with the celiac 


ic::i cardial 
Middle supra- 

«t:pra-pancn;at{C 





* Medial group of distal sTip^rUdal subingulnal plands 

Fig, 192. Retroperitoneal lymph nodes. 

Lumbar and celiac groups of nodes showing distribution along great preverte- 
bral vascular trunks and, in part, the drainage areas for these lymph glands. (From 
Cunningham.) 


axis; they are few in number (15 to 20), large in size,-®- and 
receive the lymphatic drainage from a large part of the liver, 
spleen, pancreas, and stomach (see Fig. 192). The celiac 
glands through their efferent vessels drain into the cisterna 
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chyli, for the most part by way of the main intestinal lymph 
trunk, in common with the collected efferents from the superior 
mesenteric lymph glands. 



Fig. 193. Lymph vessels and lymph nodes draining ileocecal region. Note paracolic 
nodes, inferior, intermediate, and superior groups along ileocolic arteiy% with drainage 
toward nodes at tiie origin of the superior mesenteric artery from the abdominal aorta. 
(From Jamieson and Dobson.) 


Collectively the lumbar group and celiac group constitute 
the so-called retroperitoneal lymph glands thus distinguishing 
these from mesenteric nodes. Strictly speaking every 
intraabdominal lymph node is retroperitoneal in location for 
even the mesenteric nodes, situated between the leaves of the 
jejunoileal mesentery, are anatomically retroperitoneal. 

It is possible quite accurately to describe the lymphatic nodes 
and drainage pathways from any specific abdominal organ 
by first naming the small visceral groups of nodes which lie 
in intimate contact with various parts of the organ (see 

A. J. S., n. s. Vol. X. No. 3, p. 603 
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illustrations), then the nodes along the main arteries which 
lead to the organ in question, and lastly the major glandular 
group found in closest proximity to the proximal extremity 



Fig. 194. Lymph vessels and lymph nodes draining pelvic colon. Observe paracolic 
groups, inferior, intermediate, and superior groups along the inferior mesenteric and 
left colic arteries. (From Jamieson and Dobson.) 

of the main artery to the organ. The walls of the cecum, for 
example, contain afferent lymph vessels which pass into nodes 
lying immediately upon or along the cecal walls (anterior 
and posterior cecal nodes); from these nodes efferent vessels 
pass to the nodes along the ileocolic arterj''; and from these, 
in turn, other lymph vessels pass to more proximal nodes 
along the superior mesenteric artery; and the lymph flow 
ultimately reaches the cisterna chyli by way of the truncus 
intestinalis (Fig. 193). Again, the normal Iji-mph current 
from within the pelvic colon passes by way of epicolic and 
pericolic nodes, situated near the mesocolic border of the 
pelvic colon, to nodes (intermediate and proximal groups) 

A. J. S., n. s. Voi. X, No. 3, p. 604 
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found along the course of the inferior mesenteric artery; and 
thence to the cisterna chyli by way of either the right or left 
lumbar lymphatic trunks (Fig. 194). 

Intra-abdominal lymphadenopathies, as those elsewhere 
in the body, arc most often due to:-®"* acute inflammations, 
tuberculosis, syphilis, secondary malignancies, Hodgkin’s 
disease, leucemia or lymphosarcoma. Of chief surgical interest 
are (a) inflammatory lymphadenopathies, (b) malignant 
lymphadenopathies, and (c) tuberculous l^miphadenopathies. 
Intra-abdominal lymphatic enlargements due to syphilis are of 
relatively slight importance and treatment is medical. And if the 
primary or essential lymphadenomata are of surgical interest 
this is largely from the standpoint of differential diagnosis, 
since, for conditions grouped under this heading, cures by 
means of operations are scarcely to be anticipated. 

Acute intra-abdominal inflammations, as acute inflamma- 
tions elsewhere, cause associated and secondary lymphadenop- 
athies. The nodes which must bear the brunt of the septic 
absorption are usually those in closest proximity to the 
local focus of infection. An outpost for the gall bladder is 
found along the cystic artery (hence along the cystic duct); 
and within the angle formed by the union of cystic and com- 
mon ducts lies a “sentinel gland” (the cystic node). This 
node when enlarged is not infrequentlj'’ mistaken for a calcu- 
lus.**^ And care is needed, during palpation, to determine 
whether a small, firm, rounded or ovoid bodj'^ in this region 
is in reality situated within or without the cystic duct. In 
addition to the cystic gland more remote biliary drainage 
glands are found along the bile ducts and hepatic artery. 
The normal lymphatic current is directed toward the celiac 
glands and the most proximal node within the biliary chain 
is located posterior to the head of the pancreas, close to the 
lower end of the common bile duct. Much work has been done 
to ascertain the role of the lymphatics in determining the 
relationship so often obsers^ed between cholecystitis and 
pancreatitis. Another sentinel gland is sometimes found 
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within the mesoappcMulix. More remote nodes for the appendix 
arc the distal, intermediate, and proximal ileocolic nodes. 
Still another scntinal gland is tlie so-called gastric node 
(sentinel gland of Lund (Fig. 195)).'"" This receives its afferent 
vessels from the proximal duodenum and pylorus. Situated 
in association with the right gastric artery immediately above 
the pylorus within the lesser omentum or hepatogastric 
ligament, this node is of considerable importance with refer- 
ence to peptic ulcers, particularly when the ulcers are small, 
obscure, and easily overlooked. Similarly, just as the supra- 
clavicular node of Troisier because of its relation to pathways 
of lymphatic drainage has peculiar significance in abdominal 
aflections (particularly malignancies), and as the node of 
Quenu situated near the ischial tuberosity*" bears a rela- 
tionship to perirectal and other deep pelvic aflcctions, so 
the cystic gland, the appendicular gland, the right gastric 
gland, and other individual lymphatic nodes, serve as 
sentinels of diagnostic value and importance to obscreant 
clinicians. 

In addition to their diagnostic significance inflamed 
intra-abdominal nodes may account for operative failures 
(secondary abscess formation; chronic complaints) and for 
widespread extensions from originally well localized foci 
(generalized peritonitis due to a ruptured lymph node). Con- 
fronted, during operation, by a supposedly acutely inflamed 
lymph node, the surgeon must ask himself some of the pre- 
viously suggested questions (p. 524), in an effort to determine 
with all possible accuracy whether the tentative diagnosis is 
consistent with the lymphatic enlargement present. When the 
number, size, shape, consistency, or arrangement of the involved 
nodes is not consistent with the presumptive diagnosis of some 
single inflammatory focus, or when the character of the nodes 
in anj' way excites suspicion, some attempt should be made, 
from a more extended review of the lymphatic system, to reach 
an alternative diagnosis. 


A. J. S., n. -s. Vol. X, No. 3, p. 606 







Fig. 195. Sentinel lymph nodes. 


A. The cystic node. 

B. The appendicular node. 
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Secondary malignant lymphadenopathies are caused by 
P Ijrmph permeation or lymphatic embolus formation. By 
n lymph permeation is meant the development along lymph 
channels of a continuous chain of malignant cells leading from 
the primary’ tumor to the involved node. This process has been 
shown to account for extension of cancer into the abdominal 
cavitj- from without,-®® for example, involvement of nodes 
along the falciform ligament of the liver from a primaix' 
tumor of the breast. It also explains certain cases of malignant 
spread from intra-abdominal organs to the bod}' surface, 
such for example, as the invasion of supraclavicular nodes from 
a primary tumor of the ovary (Fig. 196). The results of micro- 
scopical studies concerning the phenomenon of fymph permea- 
tion are visually depicted in accompanying illustrations 
which show to what remote regions tumor cell-chains may 
extend. 

There seems clear-cut evidence that clusters of malignant 
cells also move along lymph channels in the form of emboli, 
lodging as a rule in the first lymph node filters to be encoun- 
tered (Fig. 197). Malignant emboli maj' reach the cisterna chyli 
and thoracic duct, to pass at the base of the neck into the venous 
circulation. Certain clinically observed malignant metastases 
would prove difficult to explain except upon the basis of such 
a secondar}' invasion of the blood stream. 

Because of the serious import of a secondary deposit of 
malignant cells along a lymph channel or within a lymph 
node it proves necessary, in order to effect a surgical cure, 
that ever}' vestige of malignant tissue be excised. Hence, 
operations for the removal of malignant growths in reality 
represent studies in the surgical anatomy of the lymphatic 
system.®®^ This presupposes that surgeons possess precise 
knowledge as to all usual and likely pathways for extension. 
By means of post-mortem studies this incidence of invasion 
of every group or subgroup of nodes has been worked out for 
each common intra-abdominal malignancy. Danger points 
have been accurately determined. The extent of necessary 

A. J. S-» n. s. Vol. X. No. 3, p. 60S 



Fig. 196. Lymph permeation. 


Method of malignant extension along lymphatic vessels by solid cellular chains. 

Primary malignancy of right breast (note retraction, elevation, and deformity of 
breast) with extensions through lymph permeation: A, to axilla; b, to intercostal nodes; 
c, to mediastin.al nodes; D, to supraclavicular nodes; e, to head of humerus; f, g, to oppo- 
site side of thorax; n, to epigastric nodes; i, to umbilical nodes, and J, along falciform 
ligament to liver; K, to inguinal nodes and to neck of femur. 

The abdomen is invaded through routes H, 1, and J. 
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excisions is known. Two factors indicate that it is necessary 
to make excisions more extensive than might at first seem 
required. The first factor is this: not all the afferent fymph 
channels from a primary’- site lead to the node or nodes nearest 
the growth. Some pass without interruption to more distant 
lymph glands. Thus an early lymph node metastasis 
from an ileocecal carcinoma maji^ be situated, not in close 
proximity to the primary tumor, but near the point at which 
the ileocolic artery springs from the superior mesenteric 
artery; a node in this location may show undoubted micro- 
scopic evidences of involvement while the intermediate, and 
the distal ileocolic nodes remain free from tumor cells. The 
second factor which indicates the necessity for wide excisions 
is that normal lymphatic pathways often become obstructed 
by tumor cells, causing a reversal of the lymph current with 
a flow to collateral routes. This results in the formation of 
metastatic tumors in unexpected regions (aberrant implanta- 
tions) Malignant plugging or obstruction of the normal 
lymphatic route from cecum to nodes along the ileocolic 
artery not infrequently causes metastases to appear within 
juxtaintestinal nodes of terminal ileum and ascending colon. 
And although the primary tumor never extends any great 
distance along the alimentary" canal it is necessary, when 
dealing with an ileocecal carcinoma, to remove several inches 
to terminal ileum and a large part of the ascending colon. 
The limits of necessary intestinal excisions are determined 
in part by the presence of involved lymph nodes along the 
bowel walls and in part by the distribution of arteries 
which must be ligated. The points of arterial ligations, 
in turn, are predetermined by the presence along major 
vessels of common sites for glandular metastases. (Fig. 198.) 

Operations for the removal of gastrointestinal malignancies 
have been mapped out upon the basis of proved routes of 
lymphatic spread as determined by the study of necropsy 
material and of tissues e.xcised during operations. The removal 
of lymphatic structures en bloc necessitates at times the liga- 

A. J. Si, rt. s. \'oI. X, No. 3; p'. 610 




Fig. 197. Malignant emboli. 

Qusters of malignant cells originating at primary tumor of stomach (a) travel along 
aflcrent lymph vessels to anterior left gastric nodes, to posterior left gastric, coronary, 
celiac, and superior mesenteric nodes. By way of the truncus intestinalis they enter the 
cisterna chyli (n), travel upward along the thoracic duct (c), and enter the systemic 
venous circulation at the left side of the base of the neck; traversing the innominate vein 
they enter the right auricle of the heart; passing through the right ventricle and pul- 
monary artery the cells are desposited in the tissues of the lung where secondary or 
metastatic nodes grow. At d is seen a Troisier or Virchow-Troisier gland (situated beliind 
sternal head of left sternomastoid muscle) an important sentinel node for intra-abdominal 
malignancies. Clinically the nodes near the stomach are practically always involved, the 
cers'ical nodes are rarely involved while involvement of pulmonary tissues from a gastric 
neoplasm is a great rarity. 
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tion of important arteries because of the proximity to these 
vascular trunks of lymph nodes which it might prove danger- 
ous to leave behind; and this makes necessarj^ the excision 
also of such segments of the intestinal tract as are thus to be 
deprived of their arterial blood supply. Accompanying 
figures illustrate some of the operations proposed b}’ various 
authorities (Figs. 198 and 199). The statement appears quite 
true that surgery for gastrointestinal malignancies is the 
surgery^ of the gastrointestinal lymphatic system. 

Cancer of the stomach is the most common malignant 
disease affecting the male. To review salient facts concerning 
the operative management of this condition further focuses 
attention upon the anatomy of abdominal lymphatics 
and serves to give additional emphasis to general principles 
involved in the surgical treatment of malignant neoplasms. 

Gastric lymph nodes, according to a previously stated 
rule, follow roughly the distribution of gastric arteries. But 
the gastric arteries spring from trunks which supply as well 
as the stomach other important viscera of the supracolic 
division of the peritoneal cavity. Blood to the right extremity 
of the stomach comes from branches of the hepatic arterj’'; 
and blood to the left half of the greater cur\^ature comes from 
branches of the splenic artery. Similarly many of the gastric 
lymph nodes seix^e as drainage filters for other viscera as well 
as for the stomach. This intimate association of the lymphatic 
drainage basins from upper abdominal organs seems, upon 
first consideration, to render the study of gastric lymphatics 
complex. The complexity, however, is largely one of nomen- 
clature and is more apparent than real. The situation is clarified 
by first studying gastric nodes solely in their relation to gastric 
circulation without reference to confusing names which tend 
to obscure this association of nodes and arteries. 

The immediate or primary lymph drainage of the stomach 
is to nodes situated directly upon or in close juxtaposition to 
gastric walls; the more remote or secondary lymph drainage 
is to nodes located along the vascular trunks of the celiac 
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Fig. 198. Excision of colic malignancies. {From Jamieson and Dobson.) 

A. Excision of cecal gro^\th. 

A, growth; B, line of section of colon; C, line of section of ileum; D, point of ligature of ileocolic 
artery: -E. point of ligature of middle colic artery. 

B. Excision of gronth at hepatic flexure. 

A, growth; B* line of section of transverse colon; C» line of section of ileum; D, point of ligature of 
middle colic artery; B/point of ligature of right colic artery; F, point of ligature of ileocolic artery'. 

c. Excision of growth in splenic flexure. 

An growth, B, line of section of transverse colon; C, point of ligature of left colic artery; D, line of 
section of descending colon; B, inferior mesenteric vein. 

D. Excision of a growth In the descending colon. 

. 4 , growth; B, line of section of transverse colon; C, point of ligature of left colic artery; D, line of 
section of sigmoid flexure; E, inferior mesenteric vein. 
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Fig. 199. 

D and E. Ligation of the left gastric artery as it approaches the lesser curvature within 
the left gastropancreatic fold. Were ligation made along the lesser curvature the left 
posterior gastric glands would remain. 

F. A loop of jejunum has been drawn through the transverse mesocolon and an 
anastomosis of stomach and jejunum (posterior Polya type) is being made prior to the 
removal of the malignant tissue and associated lymphatic structures. 
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c. Posterior view of distribution of gastric vessels (stomach rotated upward). 
D. Posterior view of gastric lymph vessels and lymph nodes. 
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Fig. 200. 

Figures E and f show the adjacent viscera and explain the names given the secondary 
gastric lymph nodes. Confusing nomenclature should not obscure the relationship bettveen 
gastric arteries and gastric lymph nodes. 

E. Anterior view of gastric lymphatic structures with their relationship to adjacent 
viscera of the supracolic disdsion of the peritoneal cavity. 

F. Posterior view of gastric lymphatic structures showing relationship of lymph nodes 
to adjacent upper abdominal viscera. 
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axis wliich supply the stomach with arterial blood (i.e., along 
right gastric artery, tlic hepatic artery and the splenic artciy)- 
Could one but ignore tlie fact that there is within the upper 
abdomen a liver, a pancreas, and a spleen this arrangement 
of the primary and secondary lymph nodes of the stomach 
would be extremely simple (Fig. 200a). And the gastric 
lymphatics could easily be described according to the method 
previously stated of naming first the lymph nodes associated 
with the visceral walls, second those along the artery or arteries 
supplying the viscus, and fmally the large lymph node group 
situated nearest the origin of the artery or arteries in question 
(in this case the celiac cluster of retroperitoneal nodes situated 
about the celiac axis) (Fig. 200b). Because of the presence of 
pancreas, liver, and spleen, however, the secondary gastric 
lymph nodes take their names from their nearness to these 
other organs. The secondary gastric nodes, it is to be observed, 
serve as primary drainage nodes for adjacent viscera (Fig. 
200 c). Thus the secondary nodes along the gastroduodenal 
artery lie in anatomical relation to the terminal portion of 
the common bile duct and form part of the lymph node chain 
known as “biliary nodes.” Again, the secondary gastric nodes 
along the hepatic artery lie in anatomic relation to the upper 
border of the pancreas and arc therefore termed the supra- 
pancreatic lymph nodes. 

This foregoing viewpoint and explanation may, or may not, 
make the routine description of gastric lymphatics as stated 
in anatomical textbooks more readily understandable 

The lymph vessels of the region of the pyloric canal pass (a) partly 
to the anterior left gastric glands, ( 6 ) partly to the right suprapancreatic 
IjTiiph glands, and (c) partly to the lower biliary group of lymph glands. 
If the right gastric gland is present some of the vessels of the upper pyloric 
region go to it, and in some cases vessels from the pyloric region pass 
directly to the posterior left gastric lymph glands. 

The lymph vessels from the right upper area of the larger portion of the 
stomach pass (a) to the anterior left gastric lymph glands, (b) to the poste- 
rior left gastric lymph glands, (c) to the paracardial lymph glands. 

The lymph vessels from the left section of the left and lower portion 
of the stomach pass along the gastrosplcnic ligament to the splenic glands, 
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which are occasionally present near the hilum of the spleen, and partly 
to the left suprapancrcatic lympli glands. 

The lymph vessels from the right part of the lower and left area follow 
the course of the right gastroepiploic arterj- and terminate in the sub- 
pyloric glands. 

The practical problems are to learn wiiat lymphatic vessels 
and lymph itodes theoretically should be removed in order 
to obtain surgical cures, and to know which of these particular 
structures can and which cannot, be removed with safety to 
life. Among recorded statements concerning the abdominal 
lymphatics in relation to cancer of the stomach arc the follow- 
ing :2®3-296 

Glandular metastasis with cancer of the stomach is of 
very early occurrence. 

Primar}’^ gastric nodes arc always involved by the time 
of death from cancer of stomach. 

The study of gastrectomy specimens shows that in more 
than go per cent of instances lymph nodes along the lesser 
cuiv^ature are already involved by cancer cells at the time of 
operation; and that nodes along the greater curvature are 
involved in over 6o per cent of instances. 

Malignant disease at the pylorus tends to spread toward 
the cardiac end of the stomach, especially along the lesser 
curvature. 

Whereas detection of glandular involvement upon the 
basis of macroscopic findings (size, consistency) is often 
assumed to be reliable, it is known that many times the 
enlarged and apparently involved nodes represent simply 
an inflammatory lymphadenopathy. 

Enlarged nodes may prove non-malignant while apparently 
normal nodes may, upon microscopic examination, prove to 
be filled with cancer cells. Hence enlargement of nodes in 
connection with cancer is not a reliable index of inoperability. 

There is comparatively little direct lymphatic communica- 
tion between the stomach and the duodenum, for, although 
the submucous and subserous layers of both organs are 
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richly supplied by lymph spaces, at the pylorus itself, because 
of a condensation of the connective tissue, the lymphatics are 
poor in -character and few in number, reducing to a minimum 
the lymph-vascular connection between these adjacent 
structures. 

The glandular groups which should surel^’^ be removed with 
a malignant growth at the pylorus are: the suprapyloric nodes, 
the subpyloric nodes, the retropyloric nodes, the right para- 
cardial nodes, the nodes along the left gastric artery as it 
approaches the stomach Avithin the left pancreaticoduodenal 
fold or falx coronaris (coronary nodes; left anterior gastric 
nodes; left posterior gastric nodes), the right gastroepiploic 
nodes, and the right suprapancreatic nodes. 

^^dlile some lymph vessels from a primary site go to nodes 
immediately adjacent to the tumor, other afferent vessels from 
the same primary site pass directly to more distant nodes. 

The left gastric artery should be ligated as it approaches 
the stomach rather than along the lesser curvature, in order 
that the important nodes along the arterj'- within the left 
gastropancreatic fold ma^'’ be removed en bloc with the 
specimen (coronary nodes; left anterior gastric nodes; left 
posterior gastric nodes). 

The right suprapancreatic nodes are not so close to the 
malignant growth as they might appear in illustrations, for 
the pancreas is separated from the stomach by the retrogastric 
bursa or lesser peritoneal cavity and the lymph current must 
follow the course of the hepatic artery to reaeh the pancreatic 
nodes. Even when stomach and pancreas are adherent, after 
obliteration of the bursa omentalis, the lymphatic pathwa5>- 
is still chiefly along the para-arterial channels. 

Involvement of the splenic lymph nodes is rare, due to 
the relative infrequency of malignant involvement of the 
cardiac extremity of the fundus; but when these nodes are 
infiltrated an operative cure is scarcely to be expected unless 
the spleen is removed together with the gastric malignant 
tissue. 
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A few glands of the subpyloric group drain secondarily 
along the upper border of the terminal portion of the duodenum 
to reach the nodes of the superior mesenteric group. Malig- 
nant extensions to these nodes, as to those immediately 
adjacent to the celiac axis, render the case almost certainly 
inoperable. 

Practically the entire lymphatic drainage of the stomach 
ultimately reaches the celiac nodes, i.e., the upper major 
group of the retroperitoneal division of the intra-abdominal 
lymph glands. 

Tuberculous involvement of the intra-abdominal lymph 
nodes may take the form of a localized process, a few nodes 
only being implicated, or of a diffuse and widespread invasion. 
The site of election is the ileocecal region. Here the lymph 
nodes drain a portion of the absorptive division of the bowel 
which is especially rich in lymphoid tissue (Peyer’s patches). 
Even when involvement is diffuse it is almost alwa5’'s first 
and foremost the mesenteric nodes, rather than the lumbar 
or celiac nodes, which are implicated; for the gastrointestinal 
tract is the usual atrium for infection. Tuberculosis within 
the abdomen is most often of the bovine tj'pe.-®" The char- 
acteristics of individual tuberculous glands have already 
been described and explained (pale, cool, soft; see p. 513). 
Matting and caseation are as common within the abdomen as 
elsewhere. Tuberculous lymph glands are frequently associated 
with other forms of abdominal tuberculosis such as tuberculous 
enteritis, tuberculous seminalvesiculitis or salpingitis, and 
tuberculous peritonitis. Of the three common forms of the 
latter condition (serous, fibrinous, and locular or suppurative) 
it is chiefly the locular form in which enlarged nodes constitute 
an outstanding feature (Fig. 201). Caseating nodes frequently 
form the center of a locule. Lymph-glandular rupture is 
followed by a free distribution of miliary tubercles upon 
adjacent surfaces of bowel, omentum and peritoneum. Lymph 
gland involvement alone, however, is sometimes observed. 
This is the most mild form of intra-abdominal tuberculosis. 

A. J. S., n. s. Vol. X, No. 3, p. 622 





Fig. 201. Tuberculosis of abdominal Ij'inph nodes. 

A and B. Caseating tuberculous lymph glands. (From Edmunds.) 
c. Giant cells within a tuberculous lymph.atic gland. (From Edmunds.) 
D. Case.ating tuberculous lymphadenoma. (From Edmunds.) 
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Spontaneous recovery, it is said, may be anticipated in more 
than 50 per cent of cases of this condition.-®* Lyrnph node tuber- 
culosis, when more advanced and serious in character has been 




Fig. 201. 


E. Acute miliary ileocecal tuberculosis. Enlargement of mesenteric lymph nodes is an 
important part of the pathological picture with this condition. The great omentum 
(drawn out of wound) contains innumerable miliary tubercles. (From Hert2ler’s The 
Peritoneum, Mosby.) 

termed Tabes Mesenterica (from tabes, a wasting). The terms 
tabes mesenterica and tabes dorsalis are not to be confused. 
With tabes dorsalis the wasting is due to involvement 
of the posterior spinal columns and posterior root gan- 
glions, the cause being usually, if not always, S3'-phiIis. 
But in tabes mesenterica the wasting is an expression of 
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malnutrition from interference with normal fat absorption 
by way of the lymph vessels; it is an index also. of toxic absorp- 
tion caused by the action of the tubercle bacilli upon the tissues 



Fig. 201. 

F. Fibroudhesivc tuberculous peritonitis. Rupture of tuberculous mesenteric lymph 
nodes may lead to such an extensive or generalized pathological process. (From Idertz- 
ler’s The Peritoneum, Mosbv.) 

of the host, an action which causes typical emaciation with 
tuberculous processes as they occur in any part of the body 
(consumption, to use up or waste; phthisis, a wasting). 
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The clinical picture of tuberculosis of the mesenteric lymph 
nodes is variable and vague. Signs and symptoms arc due in 
part to pressure cfi'ects on nerves, vessels and intestinal loops, 
produced by the enlarged glands. Pressures on veins produce, 
at times, slight edema of one or both ankles, visible engorge- 
ment of the superficial epigastric or superficial circumflex iliac 
vessels; even the hepatic vein may be partially obstructed, 
with a resulting tendency to a light jaundice; or the portal 
vein may be implicated by a node near the porta hepatis, 
yielding some degree of ascites and of visible stasis within the 
anterior abdominal wall veins of the portal collateral set. Pres- 
sures on afferent sensor}- nerves may account for the frequently 
complained-of sensation of abdominal fullness, or for a positive 
discomfort within the belly, made worse, perhaps, by walking 
or jarring. And the involvement of cficrcnt motor ner\'cs may 
initiate secretomotor irritative phenomena within the gastro- 
intestinal tract. Among these arc, diarrhea, nausea, vomiting 
and dyspepsia. Pressures directly upon intestinal loops give rise, 
at times, to evidences of low-grade mechanical obstructions 
of the bowel; increasing constipation, flatulence, intermittent 
attacks of colicky pain. Normal functions of the involved 
nodes are interfered with, and loss of weight, loss of strength, 
loss of appetite, and loss of general health insidiously develop. 
Vague masses, consisting partly of the caseous or matted 
nodes and in part of adherent intestinal loops, may be palpable 
within the abdomen. These soft, pseudotumors, if present, are 
sometimes palpable rectally or vaginally as well as abdominally. 
Thomayer’s sign is often present.-'” The spleen ma}- be found 
slightly or moderately enlarged. An umbilical induration, 
as a chronic hydrocele, leads to a suspicion of a tuberculous 
peritonitis; unusual pigmentation of the skin or buccal mucous 
membrane suggests the presence of an associated adrenal 
involvement; a chronic non-specific urethral discharge may 
imply the presence of a concomitant tuberculous seminal 
vesiculitis. 
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To summarize: with any chronic, vague, abdominal com- 
plaints of insidious onset occurring in children or young adults, 
the possibility of an intra-abdominal tuberculous lymphadeni- 
tis or of a tuberculous peritonitis should be considered. The 
suspicion as to the presence of a tuberculous process is strength- 
ened when there are evidences of mild venous blockage, of 
vasomotor gastrointestinal irritative phenomena, or of low- 
grade mechanical obstructions of the bowel. Soft pseudotumors 
or small amounts of free fluid, when also present, indicate 
the diagnosis. And when such findings occur in patients 
having a history of familial tuberculosis, or with a history 
or evidences of a tuberculous process at any other point within 
the body, the diagnosis becomes presumptive. The combina- 
tion of a secondary anemia and a low-grade lymphocytosis 
is evidence of a confirmatorj^ nature; and the added finding of a 
persistently rapid pulse, a slight daily temperature with regular 
diurnal variations, may be considered diagnostic. 

There seems little question as to the efficacy of surgical 
intervention in selected cases of intra-abdominal tuberculosis. 
Removal of even a portion of the involved lymph glands has 
often been followed by a prompt and striking gain in weight 
and an alleviation or disappearance of the preoperative 
evidences of the disease. This has been explained as due to a 
turning of the tide in the combat between the invasive powers 
of the organism and the defensive powers of the host. Clinical 
cures following laparotomies for the drainage of tuberculous 
ascitic fluid are numerous and the causal relation of the opera- 
tion in obtaining these cures has been presented as certain. 
Since the first report by Konig^®” of a eure following opera- 
tion, surgical treatment for intra-abdominal tuberculous 
conditions (ileocecal tuberculosis; tuberculous peritonitis; 
tuberculous mesenteric lymphadenitis) has been placed upon 
a sound footing.®”' • While it is known that operations often 
fail to remove all tubercle bacilli or tuberculous lesions, it 
has been suggested that not only is the virulence-resistance 
balance frequently turned in favor of the patient, but that the 
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mere opening of the peritoneal cavity stimulates an outpour- 
ing of fresh serum and initiates a renewed local protective 
response.^®® Notwithstanding the value of surgerj’^ in selected 



Fig. 202. Malignant lymphadenoma (Hodgkin’s). Gland cut open to show the 
granular appearance produced by the increase in the fibrous tissue. Compare (with 
tuberculous lymph glands in Figure 201. (From Edmunds.) 


cases the basis for the treatment of tuberculosis within the 
abdomen, as elsewhere, is hygienic, dietetic, and heliothera- 
peutic care. Prolonged rest and medical supervision are essen- 
tial for cases of surgical as well as for those of non-surgical 
tuberculosis. 

Many of the signs and symptoms of tuberculous lymph- 
adenitis may be caused by one of the essential lymphaden- 
opathies. Vast leucemic nodes ma^' give rise to a clinical picture 
which closefy resembles that of tabes mesenterica. The addi- 
tional presence, however, of enlarged superficial nodes through- 
out the body, of a large hard spleen, and of an unusually high 
lymphocytosis should leave little reason for errors. Leucemic 
glands tend to be general as to their intra-abdominal distribu- 
tion^”’’ for the condition is a sj’stemic disease and since the 
intestinal canal does not act as an atrium for infection, the 
mesenteric nodes do not tend to predominate. Lymphosarcoma 
has previously been discussed in pages dealing with intestinal 
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Fig. 203. 

A. Enlarged mesenteric lymph nodes from a case of status lymphaticus in which 
death occurred during the administration of an ancstlietic. The enlarged lymph glands 
are seen standing out within the mesentery. A large mass of lymph glands is present near 
the mesenteric root. (From Edmunds.) 

n. Lymphocytoma of the ileum and mesenteric glands (leucemia). (From Osier and 
McCrac’s Modern Medicine.) 
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obstruction (p. 411) and with retroperitoneal tumors (p. 
278). Hodgkin’s disease may closely’’ simulate tuberculosis 
of the abdominal nodes, for, contrar^’^ to usual textbook 
descriptions, Hodgkin’s disease is not preeminently' an affec- 
tion of the cervical, region; and as has been shown by Sym- 
mers^”“ in a study of the distribution of enlarged nodes as 
found at autopsy, Hodgkin’s disease more often effects first 
and with greatest intensity the mesenteric, retroperitoneal, 
and mediastinal lymph glands (Fig. 202). But with this form 
of malignant lymphoma there soon occurs extension to super- 
ficial lymiph node groups; and the absence of a history of 
familial tuberculosis or of tuberculous lesions elsewhere in 
the body, the presence of the Pel-Ebstein rather than of the 
hectic type of temperature reaction, and the fact that locally 
the nodes do not caseate or become matted with Hodgkin’s 
disease, all are important points in the differential diagnosis.”®^ 
Primary malignant endotheliomata of the abdominal lymph 
nodes, both in a localized and a generalized form, have been 
reported'®^ but the discovery of the endotheliomatous nature 
of the nodes, as is the case in identifying so-called pseudo- 
leucemic tumors, must rest with the pathologist and in general 
because of the similarity of the essential lymphadenopathies 
to one another and to other intra-abdominal lymphatic 
affections, the surgeon is best fortified against the late dis- 
covery of diagnostic errors by making it a rule to submit to 
biopsy a specimen gland in every instance in which doubt 
remains in his mind as to the true cause of any lymphatic 
enlargement which he encounters. 

QUESTIONNAIRE 

1 . What are the practical questions which should come to the surgeon’s mind when he 
encounters enlarged intra-abdominal lymph nodes during the course of a laparotomy? 

2. What are afl'erent lymph vessels? Efferent lymph vessels? 

3. What characteristics should be especially noted about abnormal lymph nodes 
encountered during laparotomies? 

4- Describe the general distribution of lymph nodes within the abdomen. 

5. What are the major groups of intra-abdominal lymph nodes? 

6. U’hat are visceral lymph nodes? Retroperitoneal lymph nodes? 

7. Describe the mesenteric group of lymph nodes. 
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8. Describe the lumbar lymph nodes. What are the areas drained by these nodes? 
In what way do lumbar nodes drain into the cistema chyli? 

9. Describe the celiac lymph nodes. What is their drainage area? In what manner 
do the celiac nodes drain into the cisterna chyli? 

10. State in a general way the method bj' which the lymph vessels and lymph nodes 
associated with specific abdominal organs may be described, 

11. What are the 5 most common lymphatic diseases of intra-abdominal lymph nodes? 

12. What is meant by “sentinel” lymph nodes? 

13. What is the location of the cystic node, the appendicular node, the right gastric 
node? 

14. Where are the so-called Troisier nodes located? State their significance in abdom- 
inal disorders. 

15. How do lymph nodes become secondarily involved from intra-abdominal 
malignancies? 

16. What is meant by lymph permeation? 

17. Describe proved routes of extension through lymph permeation from c.ancer of the 
breast. 

18. Describe extension of lymph permeation into the abdominal cavity from an extra- 
abdominal malignancy; state the specific lymphatic pathways. 

19. What is a malignant embolus? 

20. Describe various ways by which primary malignancies within the abdomen may 
spread to remote regions within the body. 

21. Explain blood stream invasion by malignant emboli which have traversed the 
thoracic duct. 

22. How may the surgeon know exactly whjit lymph nodes and vessels are likely to be 
first involved by extensions from a primary’ malignancy of any specific organ? 

23. Name two factors which indicate the necessity for wide excision of tissue about 
malignant growths. 

24. Do all lymph vessels draining a primary’ malignant neoplasm pass to the lymph 
nodes situated nearest the growth? 

25. What is meant by’ aberrant malignant implantations? 

26. What lymph nodes should be removed during the excision of an ileocecal carcinoma? 
What large vessels require ligation in this operation? 

27. Describe in general terms the factors w’hich have been taken into consideration in 
regard to accepted radical operations for the removal of gastrointestinal malignant 
neoplasms. 

28. What is meant by’ the statement “the surgery' of gastrointestinal malignancies is 
the surgery’ of the gastrointestinal lymphatic system”? 

29. What is the most common site for malignant growths in the male? 

30. Describe the gastric lymph nodes. 

31. What is meant by primary gastric nodes; secondary gastric nodes? 

32. What is the relation, as to location, between gastric lymph nodes and gastric arteries? 

33. Draw a diagram of the stomach and place upon this diagram the following lymph 
nodes or ly'mph node groups: the anterior left gastric glands; right suprap.ancreatic 
glands; lower biliary lymph glands; posterior left gastric lymph glands; the right 
and left paracardial lymph glands; the splenic nodes; left suprapancreatic nodes; 
subpyloric nodes; right and left gastroepiploic nodes. 

34. Is glandular metastasis an early or a late occurrence w’ith gastric carcinoma? 

35. Give grounds for and explain ansiver. 

36. Is secondary’ ly’mph glandular involvement with gastric carcinoma more common 
along the lesser or greater curvature? 
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37. Does or does not the presence of enlargement of gastric lymph nodes with gastric 
carcinoma mean that malignant metastasis has occurred? 

38. Is the presence of enlarged nodes in connection with cancer a reliable index to be 
taken into consideration in determining the operability or non-operability of the 
gro^nh? 

39. At what points should the left gastric artery be ligated during a resection for gastric 
carcinoma? 

40. When the splenic lymph nodes arc enlarged with a gastric malignancy is the case 
operable or inoperable? 

41. Does extention to lymph nodes about the celiac axis or superior mesenteric artery 
. render a gastric carcinoma inoperable? 

42. What is tabes mesentcrica? 

43. What is the meaning of the word tabes? 

44. What is the location and nature of the pathological process with tabes mesentcrica, 
with tabes dorsalis? 

45. What is the most common site for an intra-abdominal tuberculous lymph- 
adenopathy? 

46. What is the usual gross appearance of abdominal tuberculous lymph glands? 

47. What are common sites of tuberculous Involvement found to be associated with 
tuberculous abdominal lymph glands? 

48. What are some of the causes of wasting or emaciation with tuberculosis? 

49. Describe in a general way the mechanisms by which symptoms are produced with 
tuberculosis of intra-abdominal lymph glands. 

50. Describe some . of the evidences of venous obstruction with intra-abdominal 
tuberculosis. 

51. What is Thomaycr’s sign? 

52. Explain the so-called pseudotumors sometimes observed with intra-abdominal 
tuberculosis. 

53. Discuss methods for arriving at a diagnosis of tuberculosis of intra-abdominal 
lymph nodes. 

54. Discuss surgical treatment for intra-abdominal tuberculous processes. 

55. Give possible explanations for surgical cures obtained from operations for intra- 
abdominal tuberculosis in which not all tubercle bacilli or tuberculous lesions have 
■ been removed. 

56. Discuss postoperative treatment for tuberculosis patients. 

57. What is meant by primary or essential lymphadcnopathies? 

58. Discuss leucemia with special reference to the involvement of intra-abdominal 
. lymph nodes. . 

59. Discuss abdominal lymphosarcoma. 

60. Discuss the distribution of involved lymph glands in Hodgkin’s disease. 

6 1. Discuss the diagnosis of primarj' malignant endothelioma of the abdominal lymph 
nodes; of intra-abdominal pseudoleucemic tumors. 

•62. When is it advisable to submit abdominal lymph nodes to biopsy? 
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AUTHOR’S NOTE 

With the completion of this chapter dealing with Abdominal Lj'mphat- 
ics the serial publication of “A Clinical Study of the Abdominal Cavity 
and Peritoneum” comes to an end. The material covered in the issues of 

The American Journal of Surgery from January to December 1930 
constitutes, with the addition of a chapter on Visceral Neurolog}' and 
certain practical diagnostic charts, the first volume of this postgraduate 
review. 

This volume covers the following headings: a. The Empty Cavit}' and 
B, The Gastrointestinal Tract. There remain for consideration in a sub- 
sequent and companion volume: c. The Solid Organs, and d. The Peritoneal 
Membrane. 
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Eponymic Studies: Ducts of the Pancreas 

1. Wirsung, Johann Georg ( -1643). A German anatomist in Padua. 

2. Santorini, Giovanni Domenico (1681-1737). (L. Jo. Dominici.) An Italian anat- 
omist in Venice. 

3. Vater, Abraham (1684-1751). A German anatomist at Wittenberg. 

JOHANN GEORG WIRSUNG (ver'soong) 

The main pancreatic duct, draining the entire length of the pancreas and joining the 
common bile duct to empty into the duodenum. 

Bavaria. Town and date of birth unrecorded. Death, 1643. 

Figura ductus cijusdam cum multiplicibus suis ramulis voviter in pancrcatc in diver- 
sis corporibus humani obser\mtis: Padua, 1643. ( 1 *^ folio.) 

Wirsung’s original observations are recorded on a single rare copper plate. (Garrison’s 
History of Medicine. Ed. 4, Saunders, 1929, p. 250.) 

An interesting legend concerning Wirsung’s discovery and the supposed relation of 
this to his death is related in the following brief biographical sketch (Sir M. Foster’s 
Lectures on the History of Physiologj' during the Sixteenth, Seventeenth, .and Eighteenth 
Centuries published in 1901 by the Cambridge University Press, as one of the Cambridge 
Natural Science Manuals). 

“The first step was taken by John George Wirsung, who though a Bavarian by birth, 
held in the middle of the seventeenth century the once so famous chair of Anatomy at 
Padua. In a better to Riolan dated 1643, he described the duct of the pancreas which he 
had discovered the year before. He speaks of its entrance into the duodenum close to 
the mouth of the biliary duct, and of its ramifications in the body of the pancreas. He 
says that he found it easy to pass a style tlirough from the body of the gland into the 
duodenum, but difficult to pass the style from the duodenum into the duct, that the duct 
is present in man at all ages, that he found it in all the animals which he had examined, 
and that it could not be either an artery or a vein, since it never contained blood, but on 
the contrary was often filled with a nearly colourless liquid which like bile stained a silver 
style. 

“Wirsung’s pupil John Maurice Hofmann claimed the discovery as his own, ns one 
made by himself and laid hold of by his master; but there is no satisfactory evidence 
of this. Wirsung met with a tragic de.ath [same year), being shot as he was entering his 
house at night; the legend states th.at a quarrel about the discoverj' of the duct was the 
cause of the murder, but it seems to have been the result of some private grudge.’’ 
(p. 104.) 

TRANSLATION OF SANTORINI’S “TABLE XII” 

The duodenum, in which the most important factors [shown] are the liver, the gall- 
bladder, the outlet, site, form, and number of the pancreatic ducts, and the disposition 
of the principal folds or rugae. 

A. Lowest part of stomach excised from remainder, and at the same time dissected 
lengthwise with the pylorus and the duodenum, and spread out . . . 

D. Part of the hepatic duct cut in two and stretched out, in which is found (b) a 
single mouth from branches which converge from the liver into this duct. 

E. Part of the gallbladder is at the near end of the ceiA'ix, very flexuous, after the main 
bend of which at length it is led into (cc) a twin slender duct with numerous but short 
windings. This duct (d) terminates at a narrow opening in the hepatic canal; and then 
this canal. 
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Fig. 205A. Title page of Santorini’s “Observ’ationes Anatomicae.” 
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Fig. 205B. “Seventeen tables of anatomy,” by Jo. Domenicus Santorini, now edited and 
explained for the first rime and to which are added “The structure of the breasts” 
and “The tunica testis vaginalis” by iSlichael Girard, head professor of anatomy in the 
Royal University of Parma, and fellow of the Emperor Leopold Charles Academv of 
Natural Curiosities. Parma: The Royal Press, 1775. 
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Fig. 205c. Pliotostatic copy of Santorini’s Tabic XII. (Note: the letters of idcnlirication 
arc not those of the original but Iiave been added.) 
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TABULA XIL 

Inujlini duodmiy in qua praecipite Jignificantur jccinons y 
cyjlis fdlae , ac pancream duBuum exitus , locus , 
forma , & numerus , ac rugarum principium , 
ac dijpofitio . 

A Pars ima ventrkuli ab reliquo excifa, & in longuudinem una 
cum pyloro , ac duodena dijfeda , & explicata i 



D Pars duBus hepatici difciffa , & explicata , in qua efi 
b Ofcalum unius ex furculisy qui a jecinore in hunc duBum corrivamur , 

E Pkjtcae Jelleae pars efl extrema cervici proxima , maxime fiexuo- 

fa , quae pojl flexutn longe maximum in 
C C Tenuem duBum crebris , fed brevibus anfraBibus geminatum pro- 
ducitur , DuBus hie 

d Angujlo ojlio in porum hepaticum termtnatur ; atque turn parus is 

F DuBus choledocus , feu communis , ex cyfiico videlicet , & hepa- 

tico confatus dicitur , cujus confluxus fmul ut plurimum cum duBu 
pancreatico uno , communique ofculo in duodenum efl ^ 

G G Pancreas , quoad per Tabulae anguf iam licuit , exhibitum , cujus 
accuratiar flruSura y forma y & fedes in fequenti Tabula demonfreitur . 
e c . Du6lus ’ pancrearicus , 

• • • &c. Ejufque rami . 

f Caruncula forma fere coniea , in cujus extremo vertice tenue ofeu- 
lum fuperioris duBus pancreatici aperitur , per quod alias fetam , 
Jlylum alias non difficulter immifimus. 

H Major caruncula , in cujus medio 

g Confpicuum oblongum ofculum efl , quod fngitlaris exitus efl du- 
Bus commurus a jecinore , & cyfii fellea venientis , ac majoris du- 
Bus etiam pancreatici. Haec autem caruncula latum pollicem fere 
longa in finiflriore duodeni parte fita , fecundum longitudinem loca- 
te , levifjime in arcum flexa , levem duodeni curvaturam fequens , 
plurima fui parte prominens , media inter imeflini membranas proce- 
dens , tereti protuberantia , calamo feriptorio fere aequali , fuis in 
fedibus fpeclem quamdam cylindri Uniter eurvati refert 1 

Fig. 205D. 
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Fig. 205E. Photostatic copy of Santorini’s Tabic XIII. (Note: the identifying letters did 
not appear on the original plate as here shown but h.ivc been added.) 



TABULA XIII. 


FIGURA I. 

Exliiht panettstis r.stutclm nxfrhuitr.trr. , Jen-.xn , hill, 
turn f S' cl'Uquum pojixum , quenjinodun Jl’re Juis ibr Jc~ 
tiihus conphubur , etquc in IcTtfiwdir.tn its fcHi , ec dt- 
du 3 i, ur omr.is duSus c]ui^ (xiiufque in ccrjptclum i<>, 
niat , itcr.ique portlunculam intcjlini duederd pincre^zi ed~ 
nexam , ac in longUudincm diJJcBam , 6r rn cluicn . 

j i -» 1 

A A anzrestis eiqvt Ismudff, 

BB Pa Kcreaiit fan ttKuier , cespsjiio'qve , rm ix a ne /snrsfssj , 
fultcr ^van pan plurtna antrianim j%mari;n ^ttanfiren , e: iyrnpKat 
duiliain eJ neftraenttm pertirurJiB<n ftmr , ta^vr Tc}. h." ttiJicatar, 
CC Pars ehera ip fits panirtaxis dasntrior in laiinJiKtn duaa, qaae 
in glihun ccmpejiia, instpinx duviecs dmSitar^ O^as tans a trar.f. 
nxrfat ccetjftanis crtpIiniJa radla haStnas in Telsla dsftripta fi:t ^ 
a a Extrtmae raiteulct funs . 

bbb Dutius^ qui ptr snrdiua pznertas Jiexvcfo traciu ef trna nd ait- 
rum extranun eJ imsflinam vfque da^nun cHiqae dtfenur, 

C C C &C Comphres mrinqve rarsxfcuts ,qui in seeMum lunc dudam ce^^tew. 
d Lonpor^ Cf pUrdor usnnpos dur dsSiu , qui in duSam rntda-ra 
peril tr cnrriysBir: 

C Superior r^mpe , Cf 

f Inferior : ex gemina , ii^riere JaSeet , & faptriore daSus urnts 
trenfverfut pens eonjlasur. nfus 
g Principium in inn trenf'crfa penertuis ctttjf.one ef, 
h Perminas euiem , exitufque , qm in iniejitxsn djalensn per sa- 
raimlam Tei. XIL Bt. f deferiptam feertnn kumorem utvekit , 
aii£cc. P/vpa^inss majufculae ranorun^ quse ei iaterifus in uirutnqae 
hun£ tranfxrfum duBum eonatrrvns , quae ei iranfxrfa panzteaiU 
ecceffione radieulas traJiuni. 


Fig. 205F 
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150 £x P LJ CAT I O 

Quamquam Graafius > (a) qui accuratius cactcHs Spartam hanc 
cxcolulffe vidctur> duplich pancreatis du£lus indicium pracbuc- 
rit , & pod ipfum '\5'inslowus (^) , aliiquc , ac in ns potiflimum 
Summus Hallerus (c) propriis quibttfdam cbaraftcribus hunc du- 
ftum omavctint; nihilo tamcn fecius Santorinus hac Tabula, 
dum cum pancrcatico duftu altcrum, tranfvcrfum exbibct ^ mfi in- 
vcniione , elcgantia cctte , atque fcduUtatc dcccflbribus palmam 
pracripuifTe vidctur, Dum cnim GraaBus, ut cactetos brcvitaiis 
gratia practcrcam, dupliccm pancteatts duClum (quorum altcrum 
intcrdum uc a majori prorfus fcjunBum, ita *& penitus 'dcBiifie 
obfcn’avi) fcripiis indicat, in Tabula tamcn 1., quam ipfe cxbi- 
bct> nc indicium quidem altcrius hujufcc du£lus aut dclineatio* 
ne, .aut verbis oHcnd it : immo cum podrcmum iurculum du£lus 
pancrcaiid , qui huic Santorini tranfverfo dudlui rerpondet , ac 
rcliquos pancrcam furculos Ut. B dcBgnavcrit , ilium non pro pc- 
culiari du£lu, fed cum reliquts furculis coxnmuncm habuiHc, aper- 
tilOme cvincitur . Htc vtro fcncreatis alter Ju5:ts , cum ut tranfver^ 
fan pene pojitus fty tjtlfpjt Unuls ottgo eh imis htions tranfver^ 
fit accejfonts parttl^ proceJat , complurittm ramajiulomn coajluxtt 
auSas , ad eum du3um , ^ui fecartdum lon^tudlnem tjl , ftfe con- 
f:rt , at^ae in illun infuit t prctiruu esttem ex edverfo ipjtus httre 
eadem prope htitudine emergtt ^ ac in fuperiora feft praripieray in 
itmcrc furcalomm aecejjione eadus , pojl levtm cur^-ataram , latis 
einhtr duohus dighU fapra longioris duSus xngrejfum , duodenum 
inteflinun fultt . Id hujtu duSas t/cr, ec ircejfut ejl: de yi/o /a- 
men non iia intelligo ^uajt Aunor ah imo delatus in tranfverfun per 
earn , <jui fecundam tongitadlnem dejluit , in fuperiorem panem can- 
ierJert deheat s fed ita ecdpt rolo ^ tranfverfas duHus ej^ 

fet , tametfi {^<^uod rationt maxitne eongruit) humor eh inferiort de- 
litas in longitadinsm , qui vero per longiorem delehttur , parttm rt- 
3i , pirtin in tnnfverfutn per hur.e minortm du3uat procedat * For- 
me auttn , eolort , teraUate , humort alteri prorfus fmilis : hrevior 

(0 Rfjneri de Gr«»f. Oper* ooau. Ic/Zmi «>. De Suct« p»actc»tlct> Csf. t. 
(b) Tnlt4 dd b«*tetirf« a. jtf. 

(<) Elecu PhyT. li*. xxu. §. rt. 

Tapi/ LAE XI I £ 

tinen .y? . & anpfiori etjt ahquirJo ampliffimun ipftus exttum 
xtJcrim. Uf du3un hane eonfimijpme eomperi , in jrequentijfm^ 
in longnrem injluent<m, aut,jiiuhet^ cgluenum Mecrc eJwti,ur 
clterutro in/?ato , yTfw/i cthm hahet Craefus, uterque JJitirt enollitur^ 
k Dulius eholedocus , feu communis , qut eirciimjufus pir.erenU^ m- 
tun fu! Icet dejepi , quo tUc i« conJpe3um ivniar cun cxtremo nn- 
jorts dullus panercitis corrivnur ^ quotum pintcr per nnjoiemp 
hfinorcmque ccruncatim Tah, XJL Uu H in duoJe/.um tcrminatiir, 
DD Portia intcjiini duoJcni , quod propter pattcratis oran: JocunJum 
laugitudincm ineifum , atque tnyerfum , 
inm Fill ttlis y feu rugis f Cr 
• • • &C. GlinJuLii profert . 

Fig. 205F. {Conlimicd) 
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r is called the bile <hict, nr cnininon duet, s.iid to Ik- inflated by the cystic and 
hepatic, whose union is sucii tiiat it is one with the p inerr.itie duct and conitnon openint; 
in the diuxlenuni, for tiie most part. 

GC. Pancreas — shown as far as tlie limits of tiie table |)i rniit — , who-e more accurate 
structure, form, ;ind site arc shown in the following tables. 

(cc) Pancreatic duct and its branches. 

(0 A caruncula almost conic in form, in whose extreme slender vertex is s-f-cn the 
upper outlet of the p.incre.ilic duct, through xshich xse insert •■unetimes a frair ‘seton}, 
sometimes a stylus (probe) without iliflieulty. 

It. Major caruncula, in the middle of which fit') is a conspicuous oblori" openinr. 
wliicfi is the sole outlet of the common bile rluct cominp front the liver, and from th.c 
pallbladder, and major duets of the pancreas, too. Morcstver, this c.truncula. abno't th.c 
width of the thumb in length, in the more left part of the rluodenurn, loc.’.ted loncrtudi- 
nnlly, .sliphtly Hexed in an arc, following; theslicht curv.itureof thedurKienum. very pri'm- 
inent on its own [tart, proceeding half la-tween the membranes of the intestine, with a 
rounded protuberance, almost like a reeil pen for writinit, Iwars in if- locations a certain 
resemblance to n slightly curx-cd cylinder. 

TRANSL-VnON OF S.'\NTOIUNrS TABLI-: .Kill 
Fict-nr. I 

Thi.s shows the natural sire, the form, the appearance, and the oblique [Xtsition of 
the pancreas, how it is constituted almost in itsown locations, Ixithcut lencrthwise and 
stretched out, so that its whole duct and outlet arc visible; ami it likewise shows the 
part of the duodenum which is attached to the pancreas, both lonpitudinally dissected 
and turned back. 

AA. The full length and breadth of the pancreas. 

iin. The more slender and narrower part of the pancreas, which 1 have called the 
ccrx’ix (neck), under which arc carried to the adjacent me.scntery the majority of arteries, 
xxins, ncrx-c.s, and lymph ducts, indicated in the table. 

cc. The other part of the same pancreas, carried more to the right in latitude, xvhich, 
shaped like a hump, is attached to the duodenum, whose great xvidth of iransx-ersc 
increase (approach) has not so far been described in a table. 

(a.a) These arc the ends of the radicula. 

(bbb) A duct which runs obliquely through the middle of the pancreas in a winding 
tract from one end to the other, as far as the duodenum. 

(ccc and c) Scx-cral little branches on both sides, which branches conx-erge in the 
middle of this duct. 

(d) On both sides a longer and fuller duct, xvhich is likewise conducted into the middle 
of the duct: (c) above, certainly, and (0 bcloxv: from the double duct (namely, the 
loxvcr one), and from the upper duct one transx'crsc one is nearly produced, whose (g) 
beginning is in the lowest transx-erse increase (approach) of the pancreas, (h) Moreover, 
the end and outlet, xvhich carries a secret humour into the duodenum through the 
caruncula described under letter f of tabic xn. 

(iii ct cetera) Somcxvhat larger branches, which cross this transx-erse duct from the 
sides, xvhich bear radiculac from the transverse increase (approach) of the pancreas, 
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i:Xt’IANATION 

AltlmuRli do Gr;iaf'"' who Minis to have cultivated tliis Sparta inorc .iccnr.itcly 
tlian otliers, called attention to a sion of a iloiihir [lancreatic duet, .ind after liitn Win- 
slow,*’' and others, amoiiR tiiem ehieily the ftre.it Haller,^' endov.ei! this duet v.itJi 
certain characteristics; nevertiiele'S Santorini in this T.-ihle, v.hile [u- shov.s another 
transverse duct witli the pancreatic duet, does not seem to have e\eel!ed Ids prrdi ce'‘'-ors 
unless in inventiveness, in neatness certainly, and in ?eal. For v.hile de Gr.iaf, to omit 
tlie otliers for the s.ihe of iirevitv, vrote alye.it a rlouhle duct of the p.-nert as one part 
of wliich I have sonietinics oli'-etved as entirely rcpaf.ited from the larger part, or even 
lackin" altogether) nevertheless in his own 'I'tdde l hr certainly gives no indic.itfon of 
this second duct cither in the dr.iwing or in tlie de.-cription: on tiu- eontr.irv since hc 
designated hy the letter H the hindmost hranch of th.e pancreatic duct, w liich corres;>o:tds 
to this transverse tiuct of Santorini, as well as the rest of tlie small hr. inches of th.c 
pancreas, it is very evident that he ennsidcred this not as a special iluct hut as common 
with the other small hranches. Indeed this other duct of the |).>nere.‘.s, since it lies ahito't 
transversely and has its slender origin in the lowest p.irts of the wider tr.insverse acces- 
sory ducts, enlarged hy the conlluence of numerous small hr.inches, le.ids to th.at duct 
which lies longitudinally and enters it ; however it straightwav emerges from the opp'-xite 
side at almost the same latitude, and running upward, enlarged on the way hy the 
addition of hranches, after a slight cutwc enters the duotlenum almut two fingerhreadtlis 
above the entrance of the longer iluct. This is the route and the entrance of this duct: 
however, from this I do not think th.at the humor carrii-il through it from below into the 
transverse part which flows into the second longitudinal duct, necessarily Hows iin 
into the upper part: nevertheless I consider this to Ik- a single transver.se duct, although 
(which is most logical) humor which indeeil Hows for a longer distance through the longer 
duct, (lows partly straight, partly transversely through this smaller duct. .Moreover in 
form, in color, in slenderness, and in humor Ixjth are entirely alike: however this is 
shorter and narrower; and yet sometimes its c.vit .seems to he very wide. As I have dis- 
covered this duct very consis-tently, so very- frequently in its longer influx or, if preferred, 
its efflux, 1 have noticed cither one .swollen, as dc Graaf holds, or l>oth raiR-d up. 

(k) The bile duct, or common duct, which proceeds surroundetl by the cut off 
nature of the panercas in its place, in which it comes into view with the end of the 
major pancreatic duct, equally through the major and lower caruncula designated by 
letter n in Tabic xii, terminates in the duodenum. 

DD. A portion of the duodenum, which near the mouth of the pancreas, cut length- 
wise, and inverted, (mm) has valvules, or wrinkles, and glandules. 

GIOVANNI DOMENICO SANTORINI 

Duct of Santorini, accessory- duct of pancreas, the smaller of the tw-o ducts found in 
the interior of the panercas. 

Venice, Italy-. 

Born June 7, 1681. Died M.ay 7, 1736. 

Early educ.ation received under Jesuit priests. Classical and early medical education 
received from Dcipinni. Later studies conducted in Pisa; there studied under Malpighi 
and Bellini. 

Doctor’s degree at Pisa, October 18, 1701. Later studied in Bologna and Padua. 

*‘''Rcgneri de Graaf. Collected Works. London, 1678. Pancreatic juice Chap. i. 

^'’'Treatise on the Abdomen, n. 324. 

Elementary Physiology-, Book x.xi, §vi. 
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1702. Became connccled with Department of Anatomy in the Physico-Medical 
College of Venice. 

1706. Became Professor of Anatomy, a position which he held until 1728. 

Sec photostat. 

Observ\atlones Anatomicac, Venice, 1724. Opucula Mcdicade de structura et motu 
fibrac; nutritione animali; hemorrhoidibus; et de catameniis, 4p. i., 228 pp. 8, Rotter- 
dami, J. D. Beman, 1719. 

Istoria d’un cto estratto feliccmente intero dalle parti deretane. 5 1 pp. 4. Venezia, 
G. Tommasini, 1727. 

After studying under the Jesuit priests Santorini desired to enter the priesthood much 
against the wishes of his father, Pietro Santorini, a pharmacist. Through the intervention 
of a friend of the family it was arranged that the church refuse to accept Santorini. 
Santorini married and had one son (Pietro) who also became a physician and upon his 
father’s death wrote his biography (Diarium; P. Oreschi). Among Santorini’s friends 
were Morgagni, Bernardo, Zandrini and Bonis. 

Ref. Handbook Med. Sciences. Ed. 7, N.Y., Wood. 1923, 7; 635. 

Biographic UniverscIIc. Leipzig, Brockhaus, 1864. 37: 687. 

Capparoni, Pietro. Profili Bio-Bibliografici di Medici E. Naturalisti celebri Italiani 
of the 15th to i8th century. Rome, 1925, p. 97. 

Lack of space prevents the reproduction here of a photostatic copy of Vater’s own 
description of the ampulla whicli bears his name and of tiic translation of tiie original 
Latin text. This maj' be found in Vater’s “Qua Novum Bilis Diverticulum” (Disser- 
tatio Anatomica t.3, p. 269). 


ABRAHAM VATER 

A dilatation at the point of junction of the pancreatic and the common bile ducts 
jvist before they enter into the duodenum. 

Wittenberg, Germany. 

Born 1684. Died 1757. 

Vatcr studied medicine at the universities of Meiseburg and Leipzig and graduated 
at the University of \\'’ittcnberg. He then traveled extensively in Germany, England 
and Holland and to this latter country he returned several times to study under the 
most famous anatomist. Professor Ruysch. 

1717. Made Professor of Medicine at the University of Wittenberg. 

1719. Made Professor of Anatomy. 1737. Made Professor of Pathology at this same 
university. 

1746. Made Professor of Therapeutics. 

Qua Novum Bilis Diverticulum Circa Qrificium Ductus Choledochi ut et Valvulosam 
Colli Vesicae Felleae Constructionen ad Disceptandum Proponit atque Singularis Utrlus- 
que Structurae Eximiam Utilitatem in via Bilis Detcrminanda Exponit. Paulo Gottlob 
Berger, Ileburg, 1720. 

De Sued Ners'ei Secrctione Mcchanica. Wittenberg, 1711. 

Ac Method Nova Transplantadi Variolas per Isitionem, 1710. 

Catalogas Plantarum Imprinin Exoticarum Horti Adademici Vittenburgensis, 1721. 

De Chirurgiae Antiquitatc ac Dignitate et CoIIegioncm Chirurgionrum Utilitate, 1 724. 

De Utilitate Observationis in Medicina, 1724' 

De Uteru Gravida Physiologiae et Pathologiae Considerate, 1723. 

De Observ'jitionibus Rarissi Mus Calculorun in Corpore Humanum Generadionen 
lllustradibus, 1726. 

De Eflicacia Admiranda Chin-Chinae ad Gangracnam. 
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